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TCCTCCCTTC CTCCCGTTCC AGTGCCTGCA GGGCAGTGGT CCGGCGCGGG AAGACCTCTT 
CAAGAACAAG GATCACTTCC AGTTCACCAA CCTCTTCCTG TGCGGGCTGT TGTCCAAAGC 
CAAACAGAAA CTCCTGCGGC ATCTGGTGCC CGCGGCAGCC CTGAGGAGAA AGCGCAAGGC 
.CCTGTGGGCA CACCTGTTTT CCAGCCTGCG GGGCTACCTG AAGAGCCTGC CCCGCGTTCA 
GGTCGAAAGC TTCAACCAGG TGCAGGCCAT GCCCACGTTC ATCTGGATGC TGCGCTGCAT 
CTACGAGACA' CAGAGCCAGA AGGTGGGGCA GCTGGCGGCC AGGGGCATCT GCGCCAACTA 
CCTCAAGCTG ACCTACTGCA ACGCCTGCTC GGCCGACTGC AGCGCCCTCT CCTTCGTCCT 
GCATCACTTC CCCAAGCGGC TGGCCCTAGA CCTAGACAAC AACAATCTCA ACGACTACGG 
CGTGCGGGAG CTGCAGCCCT GCTTCAGCCG CCTCACTGTT CTCAGACTCA GCGTAAACCA 
GATCACTGAC GGTGGGGTAA AGGTGCTAAG CGAAGAGCTG ACCAAATACA AAATTGTGAC 
CTATTTGGGT TTATACAACA ACCAGATCAC CGATGTCGGA GCCAGGTACG TCACCAAAAT 
CCTGGATGAA TGCAAAGGCC TCACGCATCT TAAACTGGGA AAAAACAAAA TAACAAGTGA 
AGGAGGGAAG TATCTCGCCC TGGCTGTGAA GAACAGCAAA TCAATCTCTG AGGTTGGGAT 
GTGGGGCAAT CAAGTTGGGG ATGAAGGAGC AAAAGCCTTC GCAGAGGCTC TGCGGAACCA 
CCCCAGCTTG ACCACCCTGA GTCTTGCGTC CAACGGCATC TCCACAGAAG GAGGAAAGAG 
CCTTGCGAGG GCCCTGCAGC AGAACACGTC TCTAGAAATA CTGTGGCTGA CCCAAAATGA 
ACTCAACGAT GAAGTGGCAG AGAGTTTGGC AGAAATGTTG AAAGTCAACC AGACGTTAAA 
GCATTTATGG CTTATCCAGA ATCAGATCAC AGCTAAGGGG ACTGCCCAGC TGGCAGATGC 
GTTACAGAGC AACACTGGCA TAACAGAGAT TTGCCTAAAT GGAAACCTGA TAAAACCAGA 
GGAGGCCAAA GTCTATGAAG ATGAGAAGCG GATTATCTGT TTCTGAGAGG ATGCTTTCCT 
GTTCATGGGG TTTTTGCCCT GGAGCCTCAG CAGCAAATGC CACTCTGGGC AGTCTTTTGT 
GTCAGTGTCT TAAAGGGGCC TGCGCAGGCG GGACTATCAG GAGTCCACTG CCTYCATGAT 
GCAAGCCAGC TTCCTGTGCA GAAGGTCTGG TCGGCAAACT CCCTAAGTAC CCGCTACAAT 
TCTGCAGAAA AAGAATGTGT CTTGCGAGCT GTTGTAGTTA CAGTAAATAC ACTGTGAAGA 
GAAAAAAAAA ACGGACGCGT GG (SEQ ID NO: 7) 

FIG. 3B 
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CACGCGTCCGACTTGCTGAAGAATGACTACTTCTCGGCCGAAGATGCGGAGATTGTGT 

GTGCCTGCCCCACCCAGCCTGACAAGGTCCGCAAAATTCTGGACCTGGTACAGAGCAAG 

GGCGAGGAGGTGTCCGAGTTCTTCCTCTACTTGCTCCAGCAACTCGCAGATGCCTACGT 

GGACCTCAGGCCTTGGCTGCTGGAGATCGGCTTCTCCCCTTCCCTGCTCACTCAGAGCA 

AAGTCGTGGTCAACACTGACCCAGTGAGCAGGTATACCCAGCAGCTGCGACACCATCTG 

GGCCGTGACTCCAAGTTCGTGCTGTGCTATGCCCAGAAGGAGGAGCTGCTGCTGGAGGA 

GATCTACATGGACACCATCATGGAGCTGGTTGGCTTCAGCAATGAGAGCCTGGGCAGCC 

TGAACAGCCTGGCCTGCCTCCTGGACCACACCACCGGCATCCTCAATGAGCAGGGTGAG 

ACCATCTTCATCCTGGGTGATGCTGGGGTGGGCAAGTCCATGCTGCTACAGCGGCTGCA 

GAGCCTCTGGGCCACGGGCCGGCTAGACGCAGGGGTCAAATTCTTCTTCCACTTTCGCT 

GCCGCATGTTCAGCTGCTTCAAGGAAAGTGACAGGCTGTGTCTGCAGGACGTGCTCTTC 

AAGCACTACTGCTACCCAGAGCGGGACCCCGAGGAGGTGTTTGCCTTCCTGCTGCGCTT 

CCCCCACGTGGCCCTCTTCACCTTCGATGGCCTGGACGAGCTGCACTCGGACTTGGACC 

TGAGCCGCGTGCCTGACAGCTCCTGCCCCTGGGAGCCTGCCCACCCCCTGGTCTTGCTG 

GCCAACCTGCTCAGTGGGAAGCTGCTCAAGGGGGCTAGCAAGCTGCTCACAGCCCGCAC 

AGGCATCGAGGTCCCGCGCCAGTTCCTGCGGAAGAAGGTGCTTCTCCGGGGCTTCTCCC 

CCAGCCACCTGCGCGCCTATGCCAGGAGGATGTTCCCCGAGCGGGCCCTGCAGGACCGC 

CTGCTGAGCCAGCTGGAGGCCAACCCCAACCTCTGCAGCCTGTGCTCTGTGCCCCTCTT 

CTGCTGGATCATCTTCCGGTGCTTCCAGCACTTCCGTGCTGCCTTTGAAGGCTCACCAC 

AGCTGCCCGACTGCACGATGACCCTGACAGATGTCTTCCTCCTGGTCACTGAGGTCCAT 

CTGAACAGGATGCAGCCCAGCAGCCTGGTGCAGCGGAACACACGCAGCCCAGTGGAGAC 

CCTCCACGCCGGCCGGGACACTCTGTGCTCGCTGGGGCAGGTGGCCCACCGGGGCATGG 

AGAAGAGCCTCTTTGTCTTCACCCAGGAGGAGGTGCAGGCCTCCGGGCTGCAGGAGAGA 

GACATGCAGCTGGGCTTCCTGCGGGCTTTGCCGGAGCTGGGCCCCGGGGGTGACCAGCA 

GTCCTATGAGTTTTTCCACCTCAGCCTCCTCACCTGTAAAACTGGGATCCCAGTATAGA 

CTTTGGAAATCAGTAGACACCATATGCTTCAAAAAACAGGGGCTATTAAAATGACATCA 

GGAGCCAGAAAGTCTCATGGCTGTGCTTTCTCTTGAAGTTTATACAACAACCAGATCAC 

CGATGTCGGAGCCAGACTGGGAAAAAACAAAATAACAAGTGAAGGAGGGAAGTATCTCG 

CCCTGGCTGTGAAGAACAGCAAATCAATCTCTGAGGTTGGGATGTGGGGCAATCAAGTT 

GGGGATGAAGGAGCAAAAGCCTTCGCAGAGGCTCTGCGGAACCACCCCAGCTTGACCAC 

CCTGAGTCTTGCGTCCAACGGCATCTCCACAGAAGGAGGAAAGAGCCTTGCGAGGGCCC 

TGCAGCAGAACACGTCTCTAGAAATACTGTGGCTGACCCAAAATGAACTCAACGATGAA 

GTGGCAGAGAGTTTGGCAGAAATGTTGAAAGTCAACCAGACGTTAAAGCATTTATGGCT 

TATCCAGAATCAGATCACAGTCTTTTGTGTCAGTGTCTTAAAGGGGCCTGCGCAGGCGG 

GACTATCAGGAGTCCACTGCCTCCATGATGCAAGCCAGCTTCCTGTGCAGAAGGTCTGG 

TCGGCAAACTCCCTAAGTACCCGCTACAATTCTGCAGAAAAAGAATGTGTCTTGCGAGC 

TGTTGTAGTTACAGTAAATACACTGTGAAGAGACTTTATTGCCTATTATAATTATTTTT 

ATCTGAAGCTAGAGGAATAAAGCTGTGAGCAAACAGAGGAGGCCAGCCTCACCTCATTC 

CAACACCTGCCATAGGGACCAACGGGAGCGAGTTGGTCACCGCTCTTTTCATTGAAGAG 

TTGAGGATGTGGCACAAAGTTGGTGCCAAGCTTCTTGAATAAAACGTGTTTGATGGATT 

AGTATTATACCTGAAATATTTTCTTCCTTCTCAGCACTTTCCCATGTATTGATACTGGT 

CCCACTTCACAGCTGGAGACACCGGAGTATGTGCAGTGTGGGATTTGACTCCTCCAAGG 

TTTTGTGGAAAGTTAATGTCAAGGAAAGGATGCACCACGGGCTTTTAATTTTAATCCTG 

GAGTCTCACTGTCTGCTGGCAAAGATAGAGAATGCCCTCAGCTCTTAGCTGGTCTAAGA 

ATGACGATGCCTTCAAAATGCTGCTTCCACTCAGGGCTTCTCCTCTGCTAGGCTACCCT 

CCTCTAGAAGGCTGAGTACCATGGGCTACAGTGTCTGGCCTTGGGAAGAAGTGATTCTG 

TCCCTCCAAAGAAATAGGGCATGGCTTGCCCCTGTGGCCCTGGCATCCAAATGGCTGCT 

TTTGTCTCCCTTACCTCGTGAAGAGGGGAAGTCTCTTCCTGCCTCCCAAGCAGCTGAAG 

GGTGACTAAACGGGCGCCAAGACTCAGGGGATCGGCTGGGAACTGGGGCAGCAGAGCAT 

GTTGGACACCCCCCACCATGGTGGGCTTGTGGTGGCTGCTCCATGAGGGTGGGGGTGAT 

ACTACTAGATCACTTGTCCTCTTGCCAGCTCATTTGTTAATAAAATACTGAAAACACAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAA (SEQ ID NO: 25) FIG 5 
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CCCGCGTCCGCGTCCCCGGACCATGGCGCTCTCCGGGCTCTTCTCTAGCTCTCAGCGGCT 
GCGAAGTCTGTNAACCTGGTGGCCAAGTGATTGTAAGTCAGGAGACTTTCCTTCGGTTTC 
TGCCTTTGATGGCAAGAGGTGGAGATTGTGGCGGCGATTACAGAAAACATCTGGGAAGAC 
AAGTTGCTGTTTTTATGGGAATCGCAGGCTTGGAAGAGACAGAAGCAATTCCAGAAATAA 
ATTGGAAATTGAAGATTTAAACAATGTTGTTTTAAAATATTCTAACTTCAAAGAATGATG 
CCAGAAACTTAAAAAGGGGCTGCGCAGAGTAGCAGGGGCCCTGGAGGGCGCGGCCTGAAT 
CCTGATTGCCCTTCTGCTGAGAGGACACACGCAGCTGAAGATGAATTTGGGAAAAGTAGC 
CGCTTGCTACTTTAACTATGGAAGAGCAGGGCCACAGTGAGATGGAAATAATCCCATCAG 
AGTCTCACCCCCACATTCAATTACTGAAAAGCAATCGGGAACTTCTGGTCACTCACATCC 
GCAATACTCAGTGTCTGGTGGACAACTTGCTGAAGAATGACTACTTCTCGGCCGAAGATG 
CGGAGATTGTGTGTGCCTGCCCCACCCAGCCTGACAAGGTCCGCAAAATTCTGGACCTGG 
TACAGAGCAAGGGCGAGGAGGTGTCCGAGTTCTTCCTCTACTTGCTCCAGCAACTCGCAG 
ATGCCTACGTGGACCTCAGGCCTTGGCTGCTGGAGATCGGCTTCTCCCCTTCCCTGCTCA 
CTCAGAGCAAAGTCGTGGTCAACACTGACCCAGTGAGCAGGTATACCCAGCAGCTGCGAC 
ACCATCTGGGCCGTGACTCCAAGTTCGTGCTGTGCTATGCCCAGAAGGAGGAGCTGCTGC 
TGGAGGAGATCTACATGGACACCATCATGGAGCTGGTTGGCTTCAGCAATGAGAGCCTGG 
GCAGCCTGAACAGCCTGGCCTGCCTCCTGGACCACACCACCGGCATCCTCAATGAGCAGG 
CTGCTTCAAGGAAAGTGACAGGCTGTGTCTGCAGGACCTGCTCTTCAAGCACTACTGCTA 
CCCAGAGCGGGACCCCGAGGAGGTGTTTGCCTTCCTGCTGCGCTTCCCCCACGTGGCCCT 
CTTCACCTTCGATGGCCTGGACGAGCTGCACTCGGACTTGGACCTGAGCCGCGTGCCTGA 
CAGCTCCTGCCCCTGGGAGCCTGCCCACCCCCTGGTCTTGCTGGCCAACCTGCTCAGTGG 
GAAGCTGCTCAAGGGGGCTAGCAAGCTGCTCACAGCCCGCACAGGCATCGAGGTCCCGCG 
CCAGTTCCTGCGGAAGAAGGTGCTTCTCCGGGGCTTCTCCCCCAGCCACCTGCGCGCCTA 
TGCCAGGAGGATGTTCCCCGAGCGGGCCCTGCAGGACCGCCTGCTGAGCCAGCTGGAGGC 
CAACCCCAACCTCTGCAGCCTGTGCTCTGTGCCCCTCTTCTGCTGGATCATCTTCCGGTG 
CTTGCAGCACTTCCGTGCTGCCTTTGAAGGCTCACCACAGCTGCCCGACTGCACGATGAC 
CCTGACAGATGTCTTCCTCCTGGTCACTGAGGTCCATCTGAACAGGATGCAGCCCAGCAG 
CCTGGTGCAGCGGAACACACGCAGCCCAGTGGAGACCGTCCACGCCGGCCGGGACACTCT 
GTGCTCGCTGGGGCAGGTGGCCCACCGGGGCATGGAGAAGAGCCTCTTTGTCTTCACCCA 
GGAGGAGGTGCAGGCCTCCGGGCTGCAGGAGAGAGACATGCAGCTGGGCTTCCTGCGGGC 
TTTGCCGGAGCTGGGCCCCGGGGGTGACCAGCAGTCCTATGAGTTTTTCCACCTCACCCT 

FIG. 10A 
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CCAGGCCTTCTTTACAGCCTTCTTCCTCGTGCTGGACGACAGGGTGGGCACTCAGGAGCT 



GCTCAGGTTCTTCCAGGAGTGGATGCCCCCTGCGGGGGCAGCGACCACGTCCTGCTATCC 

TCCCTTCCTCCCGTTCCAGTGCCTGCAGGGCAGTGGTCCGGCGCGGGAAGACCTCTTCAA 

GAACAAGGATCACTTCCAGTTCACCAACCTCTTCCTGTGCGGGCTGTTGKCCAAAGCCAA 

ACAGAAACTCCTGCGGCATCTGGTGCCCGCGGCAGCCCTGAGGAGAAAGCGCAAGGCCCT 

GTGGGCACACCTGTTTTCCAGCCTGCGGGGCTACCTGAAGAGCCTGCCCCGCGTTCAGGT 

CGAAAGCTTCAACCAGGTGCAGGCCATGCCCACGTTCATCTGGATGCTGCGCTGCATCTA 

CGAGACACAGAGCCAGAAGGTGGGGCAGCTGGCGGCCAGGGGCATCTGCGCCAACTACCT 

CAAGCTGACCTACTGCAACGCCTGCTCGGCCGACTGCAGCGCCCTCTCCTTCGTCGTGCA 

TCACTTCCCCAAGCGGCTGGCCCTAGACCTAGACAACAACAATCTCAACGACTACGGCGT 

GCGGGAGCTGCAGCCCTGCTTCAGCCGCCTCACTGTTCTCAGACTCAGCGTAAACCAGAT 

CACTGACGGTGGGGTAAAGGTGCTAAGCGAAGAGCTGACCAAATACAAAATTGTGACCTA 

TTTGGGTTTATACAACAACCAGATCACCGATGTCGGAGCCAGGTACGTCACCAAAATCCT 

GGATGAATGCAAAGGCCTCACGCATCTTAAACTGGGAAAAAACAAAATAACAAGTGAAGG 

AGGGAAGTATCTCGCCCTGGCTGTGAAGAACAGCAAATCAATCTCTGAGGTTGGGATGTG 

GGGCAATCAAGTTGGGGATGAAGGAGCAAAAGCCTTCGCAGAGGCTCTGCGGAACCACCC 

CAGCTTGACCACCCTGAGTCTTGCGTCCAACGGCATCTCCACAGAAGGAGGAAAGAGCCT 

TGCGAGGGCCCTGCAGCAGAACACGTCTCTAGAAATACTGTGGCTGACCCAAAATGAACT 

CAACGATGAAGTGGCAGAGAGTTTGGCAGAAATGTTGAAAGTCAACCAGACGTTAAAGCA 

TTTATGGCTTATCCAGAATCASATCACAGCTWARGGGACTGCCCAGCTGGCAGATGCGTT 

ACAGAGCAACACTGGCATAACAGAGATTTGCCTAAATGGAAACCTGATAAAACCAGAGGA 

GGCCAAAGTCTATGAAGATGAGAAGCGGATTATCTGTTTCTGAGAGGATGCTTTCCTGTT 

CATGGGGTTTTTGCCCTGGAGCCTCAGCAGCAAATGCCACTYTGGGCAGTCTTTTGTGTC 

AGTGTCTTAAAGGGGCCTGCGCAGGCGGGACTATCAGGAGTCCACTGCCTCCATGATGCA 

AGCCAGCTTCCTGTGCAGAAGGTCTGGTCGGCAAACTCCCTAAGTACCCGCTACAATTCT 

GCAGAAAAAGAATGTGTCTTGCGAGCTGTTGTAGTTACAGTAAATACACTGTGAAGAGAC 

TTTATTGCCTATTATAATTATTTTTATCTGAAGCTAGAGGAATAAAGCTGTGAGCAAACA 

GAGGAGGCCAGCCTCACCTCATTCCAACACCTGCCATAGGGACCAACGGGAGCGAGTTGG 

TCACCGCTCTTTTCATTGAAGAGTTGAGGATGTGGCACAAAGTTGGTGCCAAGCTTGTTG 

AATAAAACGTGTTTGATGGATTAGTATTATACCTGAAATATTTTCTTCCTTCTCAGCACT 

TTCCCATGTATTGATACTGGTCCCACTTCACAGCTGGAGACACCGGAGTATGTGCAGTGT 

GGGATTTGACTCCTCCAAGGTTTTGTGGAAAGTTAATGTCAAGGAAAGGATGCACCACGG 



FIG. 10B 
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GCTTTTAATTTTAATCCTGGAGTCTCACTGTCTGCTGGCAAAGATAGAGAATGCCCTCAG 
CTCTTAGCTGGTCTAAGAATGACGATGCCTTCAAAATGCTGCTTCCACTCAGGGCTTCTC 
CTGTGCTAGGCTACCCTCCTCTAGAAGGCTGAGTACCATGGGCTACAGTGTCTGGCCTTG 
GGAAGAAGTGATTCTGTCCCTCCAAAGAAATAGGGCATGGCTTGCCCCTGTGGCCCTGGC- 
ATCCAAATGGCTGCTTTTGTCTCCCTTACCTCGTGAAGAGGGGAAGTCTCTTGCTGCCTC 
CCAAGCAGCTGAAGGGTGACTAAACGGGCGCCAAGACTCAGGGGATCGGCTGGGAACTGG 
GCCAGCAGAGCATGTTGGACACCCCCCACCATGGTGGGCTTGTGGTGGCTGCTCCATGAG 
GGTGGGGGTGATACTACTAGATCACTTGTCCTCTTGCCAGCTCATTTGTTAATAAAATAC 
TGAAAAC C C AAAAAAAAAAAAAAAAAAAAAAAAAAAGGGCGG (SEQ ID NO: 38) 

FIG. 10C 



MEEQGHSEMEIIPSESHPHIQLLKSNRELLVTHIRNTQCLVDNLLKNDYFSAEDAEIVCA 
C PTQPDKVRKI LDLVQS KGEEVS E FFLYLLQQLADAYVDLRPWLLE I GFS PS LLTQS KYV 
VNTDPVSRYTQQLRHHLGRDSKFVLCYAQKEELLLEEIYMDTIMELVGFSNESLGSLNSL 
ACLLDHTTGILNEQAASRKVTGCVCRTCSSSTTATQSGTPRRCLPSCCASPTWPSSPSMA 
WTSCTRTWT (SEQ ID NO: 39) FIG 1 1 
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J 



CACGCGTCCGCGCTACTGCGGGAGCAGCGTCCTCCCGGGCCACGGCGCTTCCCGGCCCCG 

GCGTCCCCGGACCATGGCGCTCTCCGGGCTCTTCTCTAGCTCTCAGCGGCTGCGAAGTCT 

GTAAACCTGGTGGCCAAGTGATTGTAAGTCAGGAGACTTTCCTTCGGTTTCTGCCTTTGA 

TGGCAAGAGGTGGAGATTGTGGCGGCGATTACAGAAAACATCTGGGAAGACAAGTTGCTG 

TTTTTATGGGAATCGCAGGCTTGGAAGAGACAGAAGCAATTCCAGAAATAAATTGGAAAT 

TGAAGATTTAAACAATGTTGTTTTAAAATATTCTAACTTCAAAGAATGATGCCAGAAACT 

TAAAAAGGGGCTGCGCAGAGTAGCAGGGGCCCTGGAGGGCGCGGCCTGAATCCTGATTGC 

CCTTCTGCTGAGAGGACACACGCAGCTGAAGATGAATTTGGGAAAAGTAGCCGCTTGCTA 

CTTTAACTATGGAAGAGCAGGGCCACAGTGAGATGGAAATAATCCCATCAGAGTCTCACC 

CCCACATTCAATTACTGAAAAGCAATCGGGAACTTCTGGTCACTCACATCCGCAATACTC 

AGTGTCTGGTGGACAACTTGCTGAAGAATGACTACTTCTCGGCCGAAGATGCGGAGATTG 

TGTGTGCCTGCCCCACCCAGCCTGACAAGGTCCGCAAAATTCTGGACGTGGTACAGAGCA 

AGGGCGAGGAGGTGTCCGAGTTCTTCCTCTACTTGCTCCAGCAACTCGCAGATGCCTACG 

TGGACCTCAGGCCTTGGCTGCTGGAGATCGGCTTCTCCCCTTCCCTGCTCACTCAGAGCA 

AAGTCGTGGTCAACAGTGACCCAGGTAGGAGTCAGCCCCAGCAAGACCGCAGGCACCAGT 

GCAAGCAGGGCCCTGGGGGGTTTGGTAATGGCTGGGCCAGCCCTGAGTGCCACCTCAGGA 

AGCAGGCCCAGGTGCTATTTTGATTTTAGAAAGGAACAGCTGAATCCTGTCTCCCAAGTG 

CAGCCCAGGTGGCTGCGATTGAACTGCCCACACCTCGATGGTCTGGTTTATAGAGGGGCC 

TTTGGAAGTATGGGAATGGCCTGTGTTCTGACCCCTTGCTTTCTTCCTATTCTGACATAT 

GTAGACATTTTAATGGTTGCACAAATTCAAGGTTGTATTTTTTTTTCTTTAAAAAAATCT 

TTAGCTGGACATGGTAGCACACACCTGTAGTTCCAGCTACTCAGGAGGCTGAGGCAAGAG 

GACTGCTTGAGCCCCAGAGTCTAAGGCTGCAGCGAGCTATGATTGTGCCCCTACACTCCA 

CAGCCTGGGTTTTAGAGTGAGACCCTGTCTCTAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAANGGGCGG (SEQ ID NO: 40) Cir^ An 



MEEQGHSEMEIIPSESHPHIQLLKSNRELLVTHIRNTQCLVDNLLKNDYFSAEDAEIVCA 
CPTQFDKVRKILDLVQSKGEEVSEFFLYLLQQLADAYVDLRPWLLEIGFSPSLLTQSKVV 
VNTDPGRSQPQQDRRHQCKQGPGGFGNGWASPECHLRKQAQVLF 
(SEQ ID NO: 41) FIG. 13 
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J 



CCACGCGTCCGCGGACCGCGAGCGGTAGCGCCCTCCCTCCCAGCTGTTGTCCCGCCCGAT 
CCGCGACCCTAGTCCCCGGATCCCCTTGCTGAGAGTCACCGTACTCCAGGGCCAACTGAG 
CCAAAGTCCTGCCAACTTGGGTCAGCAATGAAAGGCAGGATCCTGGGTGGTGGCCCTGAA 
TCCTGATTTGTCTGCCCTGCCAGCGAGACACATGTGGTCAAAGATGAATTTGAGAAAAGT 
AGCTGCTGGCTACTTGAACAATGGAGGAACACGGCCATCATGAGATGGAAGGCACCCCAT 
TGGGTTGTCACTCCCACATTAAACTGCTGAAGATCAACAGGGAACATCTGGTCACCAACA 
TTCGGAACACTCAGTGTCTGGTGGACAACTTGCTGGAGAATGGCTACTTCTCAGCCGAAG 
ATGCAGAGATTGTGTGTGCCTGTCCCACCAAGCCTGACAAGGTCCGAAAGATCCTTGACC 
TGGTGCAGAGCAAAGGCGAGGAGGTGTCTGAGTTCTTCCTCTACGTGCTGCAGCAGCTGG 
AGGATGCTTACGTGGACCTCAGGCTGTGGCTCTCAGAAATTGGCTTCTCCCCTTCCCAGC 
TCATTCGGACCAAAACTATCGTCAATACTGACCCAGTAAGCAGGTATACCCAACAGCTGC 
GACACCAACTGGGCCGCGACTCCAAGTTCATGCTGTGCTACGCCCAGAAGGAGGACCTGC 
TGCTGGAGGAGACCTATATGGACACACTCATGGGGCTGGTAGGCTTCAACAATGAAAACC 
TGGGCAGCCTAGGAGGCCTGGATTGCCTGCTGGACCACAGTACGGGCGTCCTCAACGAGC 
ATGGCGAGACTGTCTTCGTGTTCGGGGACGCGGGAGTGGGCAAGTCCATGCTGCTGCAGA 
GGTTGCAGAGCCTCTGGGCGTCAGGCAGGTTGACCTCCACAGCCAAATTCTTCTTCCACT 
TCCGCTGCCGCATGTTCAGCTGCTTCAAGGAGAGCGACATGCTGAGTCTGCAGGACCTGC 
TCTTCAAGCATTTCTGCTACCCGGAGCAGGACCCCGAGGAGGTGTTCTCCTTCTTGCTGC 
GCTTTCCCCACACAGCGCTCTTCACTTTTGACGGCCTGGATGAGCTGCACTCAGACTTCG 
ACCTGAGCCGCGTGCCGGATAGCTGCTGCCCCTGGGAGCCGGCTCACCCTCTGGTCCTGC 
TGGCTAACCTGCTAAGTGGGAGGCTGCTCAAGGGTGCCGGCAAATTGCTGACTGCTCGCA 
CAGGCGTGGAGGTCCCCCGCCAGCTCCTGCGCAAAAAGGTGCTGCTCCGGGGCTTCTCCC 
CAAGTCACCTGCGCGCCTATGCCCGCCGGATGTTCCCCGAGCGCACAGCGCAGGAGCATC 
TGCTGCAGCAGCTGGATGCCAACCCCAACCTCTGCAGCCTGTGCGGGGTGCCGCTCTTCT 
GTTGGATCATCTTCCGTTGTTTCCAGCACTTCCAGACGGTCTTCGAGGGCTCCTCTTCAC 
AGTTGCCGGACTGTGCTGTGACCCTGACCGATGTCTTTCTGCTGGTCACTGAGGTGCATC 
TGAACAGGCCGCAGCCCAGCAGCCTGGTGCAGCGCAACACGCGCAGCCCGGCGGAAACCC 
TACGTGCAGGCTGGCGCACGCTGCATGCGCTGGGAGAGGTGGCTCACCGAGGCACCGACA 
AGAGCCTCTTTGTGTTTGGCCAGGAGGAGGTGCAGGCGTCGAAGCTGCAGGAAGGAGATC 
TGCAGCTGGGCTTCCTGCGGGCTTTGCCCGATGTGGGCCCTGAGCAGGGCCAGTCTTACG 
AATTTTTCCACCTTACGCTCCAGGCCTTCTTCACCGCCTTCTTCCTGGTAGCAGATGACA 
AAGTGAGCACCCGGGAGTTGCTGAGGTTCTTTCGAGAATGGACGTCTCCTGGAGAGGCAA 
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J 



CAAGCTCGTCCTGCCATTCTTCCTTCTTCTCCTTCCAGTGCCTGGGCGGCAGAAGCCGGT 
TGGGCCCTGATCCTTTCAGGAACAAAGATCACTTCCAGTTCACCAACCTCTTCGTGTGCG 
GGCTACTGGCCAAAGCCCGACAGAAACTCCTTCGGCAGCTGGTGCCCAAGGCTATCCTGA. 
GGAGGAAGCGCAAGGCCCTGTGGGCTCACCTGTTTGCTAGCCTGCGCTCCTACTTGAAGA 
GCCTACCTCGGGTCCAGTCTGGAGGCTTTAACCAGGTGCATGCCATGCCCACATTCCTGT 
GGATGCTGCGCTGCATCTATGAGACGCAGAGCCAGAAGGTGGGGCGCCTCGCGGCCAGGG 
GCATCAGTGCGGACTACCTCAAGCTGGCCTTTTGCAACGCTTGCTCTGCGGACTGCAGCG 
CCCTGTCCTTCGTCCTGCATCACTTCCACAGGCAGCTGGCCCTAGACCTGGACAACAACA 
ACCTCAATGACTATGGCGTGCAGGAGCTGCAGCCTTGCTTTAGCCGTCTCACGGTTATCA 
GACTCAGCGTCAACCAGATCACCGACACGGGGGTGAAGGTGCTATGTGAGGAACTGACCA 
AGTATAAGATCGTGACGTTCCTGGGTTTATACAACAACCAGATAACTGATATCGGAGCCA 
GGTATGTGGCCCAAATCCTGGATGAATGCAGAGGCCTCAAGCACCTTAAACTAGGGAAAA 
ACAGAATAACAAGTGAGGGCGGGAAGTGTGTGGCTTTGGCTGTGAAGAACAGCACCTCCA 
TCGTTGATGTTGGGATGTGGGGTAATCAGATTGGAGACGAAGGGGCAAAGGCCTTGGCAG 
AGGCATTGAAGGACCACCCGAGCCTGACCACTCTCAGTCTTGCATTCAATGGCATCTCTC 
CGGAGGGAGGGAAGAGCCTTGCGCAGGCCCTGAAGCAGAACACCACACTGACAGTAATCT 
GGCTGACCAAAAATGAACTTAATGATGAGTCTGCAGAGTGCTTCGCTGAGATGCTGAGAG 
TGAACCAGACGCTACGGCATTTATGGCTGATCCAGAATCGCATCACAGCCAAGGGGACAG 
CGCAGCTGGCGAGGGCACTGCAGAAGAACACAGCCATAACAGAGATTTGTCTCAATGGAA 
ACTTGATTAAGCCCGAGGAGGCCAAAGTCTTCGAGAATGAGAAGAGAATCATCTGCTTCT 
GACGGACGCTCCTGGGCAGGATCTTTGTCCTAGGTTGCTCCTCAGTCACAGACAGCACTG 
TGCAGTCAGCAGGGTAGCAGGATGCTGTGCAGCGCCTGCAGCAAGGTGCCTGTCAGGAGC 
CCACACCTCCACAGTGCACACCGATGTCCCCTGCTCATGCTTGGACTGGTAGCACCCGCG 
CCGCGGCTGAGACCCTGCAGACGCAGGGAGTCTTAGGAACCATCGTCACCACTCAAAGCC 
AGCAGGGCATCTTCTGTACAAAGATCTCCCTGCATATCCACTAGACGGAAGCTGAAGGAA 
CGCAACAGCAGAGGAGGCCAACAGACGCCTGGCTGAAGGCTCCGTGGGACCAACGGTGTC 
ACCTTCAGAAAAGAGCTGGGAACTTGAGCAGAGCCGATGGTAACTTCTTGGGGAAAGAAG 
GCACCCAGTGACTGCATGGTTATTCTGAGTCCTCCTTCCTCTGCTTAGTCCCTCTCACTG 
TACAGGTCTGTTTCTTCCTCGCAGCTGTGGCTGCTGAAGTAGGTCCACTGTGGGGAGAGC 
TCATCACAGACTTTGGTTCGGTTCTGGATTCTCAGTGGTGGCAACCGAGAGTCAGACGAT 
ACCCTCTAGGTCAGTCTCAGAGGATCTCTATGCTGTGAGAGGGTTGAGGGCCCACCCAGA 
ATTTTTTTTTTTTACCAGTTTTTACTGTGCCTGCCCCAGGAGGGAGAATTACTTCCCAGC 
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CTCCACAGCAGCAGGCATGGCTTGCCTCAATGGTCCTGAGATCCCAACAAAACTCTCTCC • 

CTTGCCTGTGAGCAGAAAGTATCTTCATGTCCTCAGAAGTTGGAGGGTGACTGGACACAG 

TTAAGACTCAGAGAGCCAGCTGATAGCTCAT^AGCAAAGCATGGCACATACCCACCACCAT 

ACCATGGTGCGCATGGGATGGGACAGTTGGAATGTTGCAGATAACGTGTTCTTTTGCCAG 

TTCATTTGTTAATAAAATATTTAAAACGTT^ 

G (SEQ ID NO: 42) 

FIG. 15C 

MEEHGHHEMEGTPLGCKS H I KLLKINREHLVTNI RNTQCLVDNLLENGYF S AEDAE I VCA 
CPTKPDKVRKILDLVQSKGEEVSEFFLYVLQQLEDAYVDLRLWLSEIGFSPSQLIRTKTI 
VNTDPVSRYTQQLRHQLGRDSKFMLCYAQKEDLLLEETYMDTLMGLVGFNNENLGSLGGL 
DCLLDHSTGVLNEHGETVFVFGDAGVGKSMLLQRLQSLWASGRLTSTAKFFFHFRCRMFS 
CFKESDMLSLQDLLFKHFCYPEQDPEEVFSFLLRFPHTALFTFDGLDELHSDFDLSRVPD . 
S CC PWE PAHPLVLLANLL S GRLLKGAGKLLTARTGVEVPRQLLRKKVLLRGFS PSHLRAY 
ARRMFPERTAQEHLLQQLDANPNLCSLCGVPLFCWIIFRCFQHFQTVFEGSSSQLPDCAV 
TLTDVFLLVTEVHLNRPQ P S S LVQRNTRS PAETLRAGWRTLKALGEVAHRGTDKS LFVFG 
QEEVQASKLQEGDLQLGFLRALPDVGPEQGQSYEFFHLTLQAFFTAFFLVADDKVSTREL 
LRFFREWTSPGEATSSSCHSSFFSFQCLGGRSRLGPDPFRNKDKFQFTNLFVCGLLAKAR 
QKLLRQLVPKAILRRKRKALWAHLFASLRSYLKSLPRVQSGGFNQVHAMPTFLWMLRCIY 
E TQ S QKVGRLAARG I S AD YLKLAFCNAC SAD C SAL S FVLHHFHRQLALDLDNNNLNDYGV 
QELQPCFSRLTVIRLSVNQITDTGVKVLCEELTKYKIVTFLGLYNNQITDIGARYVAQIL 
DECRGLKHLKLGKNRI TS EGGKCVALAVKNSTS I VDVGMWGNQ I GDEGAKAFAEALKDHP 
S LTTLS LAFNG I SPEGGKS LAQALKQNTTLTVI WLTKNELNDE S AECFAEMLRVNQTLRH 
LWLI QNRITAKGTAQLARALQKNTAI TE I CLNGNL I KPEEAKVFENEKRI ICF 
(SEQ ID NO: 43) 
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gatcatcgttcactgcagccttgaactcttgtgctcatgtgatcctcctgccttagcctccccaa 

tagctgggactacaggtgcgccaccatgcctggctaattttttttatttttgtagagatgggtgt 

ctcactatgttgcacaggttggtctcaaactactggccttacttcaagctatctacccatctcag 

cctcccaaagcgctgggattacagtcatgagccaacttgcctggccagataaaggtcttaagcat 

ggttccttcctgctctaggtagagaaaccccacaaccagtgggaggtggggtgagctctttctgt 

agcttttgctttgctgatgatgtcattgatctcttcaggggctgcgcagagtagcaggggccctg 

gagggcgcggcctgaatcctgattgcccttctgctgagaggacacacgcagctgaagatgaattt 

gggaaaagtagccgcttgctactttaactatggaagagcagggccacagtgagatggaaataatc 

ccatcagagtctcacccccacattcaattactgaaaagcaatcgggaacttctggtcactcacat 

ccgcaatactcagtgtctggtggacaacttgctgaagaatgactacttctcggccgaagatgcgg 

agattgtgtgtgcctgccccacccagcctgacaaggtgccccggggacagggacgggcatggcat 

tgtgtggaccccgggagctagaagaggcctctccctgctgatctgagtgaagagcgtgggagttt 

agtccagcgggcagggctgcattttggggtactaatagcacacaaatgcctgggttagcaggttg 

cacagtcaggtattttacttctgtgtttgtgtctggagcaaaccctgacatctcagttctcattg 

ctgtgtgtattggttcccagacacttcatttttagatcccctttaaattaggagggaaaaagaac 

.ataagcataagagc'atccccagcagcgatgttcattcagtgcctctgaaggctggagggctgctt 

gttgctgggtgagactcggaggggaaccgactcagggtcaggaatgatgacatcccacggtgggt 

ccacagtgaagaatcttccccgctccactgtgggacgccttaacagcccttacttccacttacgc 

tttgcgttatctcctgaaaaataaaatggagaccacaaattccttcttggttagaggaatgacac 

'aactcattt-atgacatgaccccgctgggactcagaagagaccaggacggtttctgggggaagcag 

tagcacactcgtgtgctttgttctcttctcttgatttgttttcccacatttttaacaagaaaaaa 

agccgtttttaatatatggcctatcgccctcetactgtgtggcccaggtgcctacctcattatgc 

ccaaggggtggttctcacctctccactctcattcctgcacagcagttgtgtcaggttaagaggga 

caaggagaaggctgggcaccgtggctcacgcctgtaatc.ccagcactttgggaggccgaggcagg 

cagatcacctaaggtcaggagtttgagaccagcctggccaacatggggaaaacccgtctctaata 

aaaacacaaaaattagtcgggcatggtggtgggtgcctgtaatcccagccacttgggaggctgag 

gaaagagaattccttgaacctgggaggtggaggttgcagtgagccaagattgtgccattgcactc 

cagccctccagcctgggtgacagagcaagactctgtctcaaaaaagaaaaaaaaaaaaaagaggt 

agagaagtccatggctatttgtctgtcctttttatttttaggctcatggaagcctcctggtttct 

tagagctgagtggttttatttcttgctcaggaggtcatttcacagattttcgggctccaatatgt 

tgactgtcacagcagctggggggatggcatagctaccggctgtactaagaactcagagccctgcc 

ctgagcctgcctgagggtccttatggtaggaggatgcccctcatgccagcccgtgccctcatgct 

tgtgtcacctccaggtccgcaaaattctggacetggtacagagcaagggcgaggaggtgtccgag 

ttct.tcctctacttgctccagcaacCcgcagatgcctacgtggacctcaggccttggctgctgga 

gatcggcttctccccttccctgctcactcagagcaaagtcgtggtcaacactgacccaggtagga 

gtcagccccagcaagaccgcaggcaccagtgcaagcagggccctggggggtttggtaatggctgg 

gccagccctgagtgccacctcaggaagcaggcccaggtgctattttgattttagaaaggaacagc 

tgaatcctgtctcccaagtgcagcccaggtggctgcgattgaactgcccacacctcgatggtctg 

gtttatagaggggcctttggaagtatgggaatggcctgtgttctgaccccttgctttcttcctat 

tctgacatatgtagacattttaatggttgcacaaattcaaggttgtatttttttttcttttaaaa 

aaatctttagctggacatggtagcacacacctgtagttccagctactcaggaggctgaggcaaga 

ggactgcttgagccccagagtctaaggctgcagcgagctatgattgtgcccctacactccagcct 

gggtgacagagtgagaccctgtctctaaaaaaggaaagaaaaaaattaaaaagccttgccaggtt 

tgattctaggcaaagtattctgtcaccgttgagtgccagtccttatttccaaactaatggaagac 

cccatcagttaactgattagttcaataagtattttttgctgtatccaccacatgccaagacccta 

cactgtgctggatgtcagggagacagtggtgagcagacacagacagggttcctgccctcagggag 

cttcaagtcagctggaagagaccaccagtcagcaatctcaaaaatgtgtcaggacagcggcagtc 

caaggcatgtgagaacatatcattagggccaggatctgctctggggcaggagtcttctttccctg 

cttttgaactctccactttgagacagctgttggtaacataccagcaccaaggacctaagtcctgc 

cttttaaagaatccaatatgttgttggaaacagaagcacaagacaggtgtgtgcttaggggaaac 

aaggccagccggcagagtgtcagtgctaggctccagcttccacagcccctgcaggtgcctgccag 

ccactgctagcttctgactctgtctgctccttcctgtctccccttgtttccttcccccatgaaaa 

aaaaagaaagtattcccatgaggaatcattctttcgaaagacttctctgttggttccgttagcca 

gctactttactagcttttacagtgtaattcactctacaagcagtctcacacaaaagactacatat' 
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tgtatgattctgtttatatgaaatgtccagaaaaggtaaatctatagacaaagcaaatcagtagt 

tgcctacggcccagggattggctacaaataggctccagaaaactctgggaagatggtagagatgt 

tctagacctggactgtggtgaggtttgcacaactttgtaaacttactaaaaattactgacaaata 

tataacactccctaacactttgggaggccgaggtgggcagatcgcttgaacccaggaatt.tgaga 

ccagcctgggcaacatggcgagaccccgtctctacaaaaaaacacaaaaattagttgggcttggt 

ggcatatgcctgtgtcccagctacttgggaggctgaggtgggaggattgcttgagcctgggagtt 

tgagactgcatgattgggtcactgcaccctagcctgagtgacagagcaggaccctatctctaaca 

acaaaaaagcagtgttggtggaggagggccagcgtggccatctggcctggccctcgagtgcgagg 

ggcttcagtgtttagctgcagttcagtgatgacactgtgcggaggaataagggtggcctgtctca 

gacactgatcccagctgaagtttgtcaccttctttctggcaaatctgaggtcaagcagagagatc 

aaagcctggggccctcagggtcaggaatgctggctctgtgacgctccccaggtcctgcatctgag 

gagtggctgcgctggcctcagggcccaggttgtgaattttgtttatgcactcgcctctcctcttt 

gagacctccctgtttgatgctgtttctgcctctctcctcaccctgctgctgtgccctgccacccc 

ctccctccagtgagcaggtatacccagcagctgcgacaccatctgggccgtgactccaagttcgt 

gctgtgctatgcccagaaggaggagctgctgctggaggagatctacatggacaccatcatggagc 

tggttggcttcagcaatgagagcctgggcagcctgaacagcctggcctgcctcctggaccacacc 

accggcatcctcaatgagcagggtgagaccatcttcatcctgggtgatgctggggtgggcaagtc 

catgctgctacagcggctgcagagcctctgggccacgggccggctagacgcaggggtcaaattct 

tcttccactttcgctgccgcatgttcagctgcttcaaggaaagtgacaggctgtgtctgcaggac 

ctgctcttcaagcactactgctacccagagcgggaccccgaggaggtgtttgccttcctgctgcg 

cttcccccacgtggccctcttcaccttcgatggcctggacgagctgcactcggacttggacctga 

gccgcgtgcctgacagctcctgcccctgggagcctgcccaccccctggtcttgctggccaacctg 

ctcagtgggaagctgctcaagggggctagcaagctgctcacagcccgcacaggcatcgaggtccc 

gcgccagttcctgcggaagaaggtgcttctccggggcttctcccccagfccacctgcgcgcctatg 

ccaggaggatgttccccgagcgggccctgcaggaccgccfegctgagccagctggaggccaacccc 

aacctctgcagcctgtgctctgtgcccctcttctgctggatcatcttccggtgcttccagcactt 

■ccgtgctgcctttg.aaggctcaccacagctgcccgactgcacgatgaccctgacagatgtcttcc 

tcctggtcactgaggtccatctgaacaggatgcagcccagcagcctggtgcagcggaacacacgc 

agcccagtggagaccctccacgccggccgggacactctgtgctcgctggggcaggtggcccaccg 

gggcatggagaagagcctctttgtcttcacccaggaggaggtgcaggcctccgggctgcaggaga 

gagacatgcagctgggcttcctgcgggctttgccggagctgggccccgggggtgaccagcagtcc. 

tatgagtttttccacctcaccctccaggccttctttacagccttcttcctcgtgctggacgacag 

ggtgggcactcaggagctgctcaggttcttccaggagtggatgccccctgcgggggcagcgacca 

cgtcctgctatcctcccttcc.tcccgttccagtgcctgeagggcagtggtccggcgcgggaagac 

ctcttcaagaacaaggatcacttccagttcaccaacctcttcctgtgcgggctgttgtccaaagc 

caaacagaaactccttcggcatctggtgcccgcggcagccctgaggagaaagcgcaaggccctgt 

gggcacacctgttttccagcctgcggggctacctgaagagcctgccccgcgttcaggtcgaaagc 

ttcaaccaggtgcaggccatgcccacgttcatctggatgctgcgctgcatctacgagacacagag 

ccagaaggtgjgggcagct'ggcggccaggggcatctgcgccaactacctcaagctgacctactgca 

acgcctgctcggccgactgcagcgccctctccttcgtcctgcatcacttccccaagcggctggcc 

ctagacctagacaacaacaatctcaacgactacggcgtgcgggagctgcagccctgcttcagccg 

cctcactgttctcaggtgaggctgccaggcaaggggagcaacaggtgggccgggcgggccaggct 

cggagggcatcgggaatggcatcatggaccaggatcccccaggactcatgaccatggcccttgga 

atgtccagaccttttctttcttagcagggcagaggtcaaggtgcaaagcttcgaggcaggtggac 

ctggatcagccacagctgggtgcccttgaacaaagtgcttaactctcagagcctccacgccctca 

tctggaaaaagaagatgctcataatcctatcaattatggccacagggaccaatgttagttgagaa 

tgggtgaagtgcattacaaatattacctaatggaatgctctttacaaccctgtaactt.aggtact 

gttattgtctctattttggcagataaggaagtagaggcacagagaagttiaatagcttgctttagg 

tcacacagctcagacatagcagtgccagaatgcataaagaaccttccttttaagattaatgtaag 

gctccgagatagccctcaaaaagtttctggaatatgggagcttttattactgcagagaaagcaga 

ccttgtgccagttggcactggtgactttctgtgatcaacgctagcagcccttcacactgctagag 

acctcagttaaaatgctgactcgtggttgttttcctgttccatagtttacgggaaacagagccca 

gtctgttttcttctattagcatttcctatgtaaaataaaccttgtaaatctctacagggggttaa 

atttgccattacttgactcatgcatttctaaaaagcagtagggatttggaactgactcccagtgc 
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ctgtcacaccagtgtcagagtgtaaataattgcatggggacatggggtgcagggggtcgaaggct 
gccctagcctgggaattggaaaacctggagtctgttctctgtactctcagccagtgactctccct 
ctgtagccccaggcagtctcacactcagtgccaccctctgtccatcttttttttttctcccccaa 
atggagtcccgctctgttgcccaggctggagtgcagtggcgtgatctcagctcactgcaacctcc 
gcctcctgggttcaagcgattctcttgccccagcctcctgagtagctgggattacaggcacacgc. 
caccatgtccggctaagttttttgtatttttagtaggacggggtttccccatgttggccaggctg 
gtcttgaaatcctgacctcaggtgatccgcccgcctcggccttccaaaatgttggggttacaggc 
atgagccgccgcacccgacccctctgtccatcttttcaatgggaaactccacaccagtgtggtgg 
ccctgcccttcctgctgtccccaggtgaagctttccttcacaccagtgcaagaaaaaacagcttg 
taggaaagcagaggatatgggtaaccacgggaagcacactcagttctctggctgcatcagttagg 
attagttttagctgagagcgaaaaccccaaatgttggtgagttacaagcttatttctctcatgta 
aaagtctagaggtaggtagttcaggactggtatggagtctccatgaccctceggagcccaggctc 
tcttctgccttcctgttctgccatcctcactacccggctttcccatcttggcccaagagggctgc 
tcaaactccagccatctagtcgacactctagctatcagtaagaaggaagggcaaagattgagagc 
atgcctcaatcttttaagaacacttcttggctattactaattatattgctgcttagatttcagaa 
cttaatggtatgggcagaatttaatgagatgggcccagctaaaagatgggggaatctattgctaa 
gaaagtatagatattgggaatgtctagcagcctgtgctgtcttgggctggccatgccatgtacat 
acacactatttcccagcaccaagctggggactctgagggaaagggtccagagtgtctgacttgat 
cattttgatgtggcctaaaaatcaagcttttaattgttcagccttttacttgttatcaaggtcag 
cttgtgggtctaattgggcccaaggcttgtgtttctaagtaaagttttattggaacgcagccata 
cccatttatttacttactggctgcttcacactacacagttgagtagctgtgacagagaccacatg 
gcccacagagcctaaaatatttgctgtctgacactttacagaatgacatgagcagtctcctttga 
cagtgggactcacagccttttccagtgacaaatcagggttagcccatgtgtttctggatgggggg 
aagctgttggcattttgggtataacagttcttgtgagacctgtccagcattttgcaggacaccta 
acat-cattggccctgcctgcaagatgacagggcactccctcctccagtcacaaccactaaaagca 
gcccctgacatttccaaacccatgccctccaccatacgagaaccaggtacagggtctggctgaca 
cataggtcacacgcaaagggtggatgtcagaggtggctggcctcacacgtcctccctgtgtcctt 
cacggtcgtgtgaggagccaggggctgtgctgcagcctcgctcatgggctggtgcaggatgggtc 
tggcggccccacgttggccaggctttgtaaggggctatttggctgattgctgtggccattctcca 
ggggcgtctatacctgagaaaactccagggcctgaaggcttctggatctttgtaagattaatggt 
ccttcataatgagtgcctgccctgactcgtaatttttttgctgttttatttcagactcagcgtaa 
accagatcactgacggtggggtaaaggtgctaagcgaagagctgaccaaatacaaaattgtgacc 
tatttggggtatgtctttctccagaacactgggccaactacctagtaataatacagagctgcagg 
gaattcacat.tcccataggtccctggatgatcggcacggatggcccagggctgggaagagcgctg 
gcccaggagttgagagtcctgggttctctttgtggctcggccagtcatgaagtcttgctgagcct 
cagcctcctcacctgtaaaactgggatcccagtataggcaagtaggcttacaactggttattggg 
.ggatgcaacgagaatataaggggatatatttaataaatgctagaatcctgtttacatattagtct. 
ggactattttgggtccataatccctcatccagagcctttggggcaagacccgaatggggattctg 
agtgcatgctatggcatgacgtggccgcaggggtctaaggcagtgccccattttcaaacactttc 
atatttctcccgcagaatgtatgaaacagtcaaaccaagtgtggtaagaaagactataagtagct 
ccacatcagttgccaaaagaattgtgagaaactttgggcattcagagcctttgaggttttggagt 
ctgagagaagggattgcgggccagccccacacaactggtggctctgcaagctggagcagttgttc 
agtttcttggggcctcagtggccttcgatgttaatgaggacatggacgcaaacgaccccgggcca 
cactcggctccagggc.tctgtgtggctgtggaaccctggaagcctgagcttagctgcctttcaac 
ttccatctgctgtactattgaattggcattgagcggtgagatggctgaaaggtagacatcgagaa 
gttttaatattcagaatcttttcttctcaagacgctgaatgtaatcttagttgtaaatacccatc 
acctgccagtcaccgagcactcatgcaccagggctttgcgttatgtcctaagatcctcataacca 
ccctgcaaggggactatcatcattacctctgtattacagatggagaaactgaggcacagagaggt 
aacgtgacttgtctcaggccataaagctggggaaagtagtggagctggttttgaacctgagctgt 
gagacctcagagccctaaactctggtgcctgtgtgttcccctttcaacccagactttggaaatca 
gtagacaccatatgcttcaaaaaacaggggctattaaaatgacatcaggagccagaaagtctcat 
ggctgtgctttctcttgaagtttatacaacaaccagatcaccgatgtcggagccaggtacgtcac 
caaaatcctggatgaatgcaaaggcctcacgcatcttaagtaagtggggtaggcaccaggttcct 
tagtatattctcttgatcacccccttctgttgttcaaagattaaatgtcacagtaaagagctttc 
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atcctaaagccttccacttgtcccagggccatgttggtcaagtaaagatacctctgtgtgatctg 

tgaggcttggattctggaagggcctcccgttattggtagggggaaaggttggcattttgatttca 

ttaactactaggccgaagaaaggactaactctcaccctttctggtggtctttttgccccaaggga 

gtttcctgtcgggttgcaaggaagagcttgggcccttgccctgctgtaggtgtgccctgcgcagg 

gggtgacagtgcgccaggcttggagcctctggtcctgccctga'cagtggccacataccttgaccc 

ttggcagtcaaagtgggacctcccaggtctcccgagggaagtcagtgatgctgctgaggtcaatt 

agaggaccccagggagggctcaggtccctgagcttctgcagagactgtggaccatctcctggaga 

ggaaccctgactgactgtcctcagggcttcagttccctccctgacaggaggcccaggccatggct 

cttgtggatcccagaagaaagtgtacggttcccaagatggggctggaaggggctctgtgctgggg 

aggagggtgacccacattggagcccctgcatagctggaggctgactgtgtgtgactctctctgca 

gactgggaaaaaacaaaataacaagtgaaggagggaagtatctcgccctggctgtgaagaacagc 

aaatcaatctctgaggttgggtgagtagaaggggatggatgtatgtggtacaacctgctgtgtgt 

gtggggggcgggccttgctgttcttttcatacatcagtacaccagaaggaccactggggctcgct 

gtcggggagagatagtgrgagagctttcaccatgctgcgaaactgaaaccgtgcccattaagcaat 

aactccccggtccccctcccccctgcctcttgcagccaccctgctacttactctctctatggttt 

tgactactctacctcatgtaagtggaatcatacagtatttgccttttggggatggctgatttcac 

tagcatcatgtcctcaagattcgtccacatggaagcatgggacaggatttccttttttttttttt 

ttttttttttttttgacagagtctcgctctgttgcccaggctggagtgcagtggcatgatctcgg 

ctcactgcaacctctgccetctgggttcaagcgattctctcgcctcagccacacgagtagctggg 

attataggcacccgccaccaatcccagctaatttttgtatttttagtagaggcggggtttcacca 

tgttggccaggctggtctcaaactcctgacctcaaatgatccacccacctcggtctcccaaagtg 

tcaggattataggcgtgagccaccgtgccccgccaggatttccttcttttttaaggctgagtaat 

actccattgcatggctatgccacattttgtttactcattcatccaagaacagacactggcttgct 

tctatgctttggctgttgtgaataatgctgctgtgcacatgggcatacaaatgtctcttcaagga 

ctgccttcaattcttttttttttttttttttttttttagattctttttttttttattatactcta 

agttttagggtacatgtgcacattgtgcaggttagttacatatgtatacatgtgccatgctggtg 

cgctgcacccacta'atgtgtcatctagcattaggtatatctcccaatgctatccctcccccctcc 

cccgaccccaccacagtccccagagtgtgatattccccttcctgtgtccatgtgatctcattgtt 

caattcccacctatgagtgagaatatgcggtgtttggttttttgttcttgcgatagtttactgag 

aatgatggtttccaatttcatccatgtccctacaaaggatatgaactcatcattttttatggctg 

catagtattccatgg:tgtatatgtgccacattttcttaatccagtctatcattgttggacatttg 

ggttggttccaagtctttgctattgtgaatagtgccacaataaacatacgtgtgcatgtgtcttt 

atagcagcatgatttatactcatttgggtatatacccagtaatgggatggctgggtcaaatggta 

tttctagttctagatccctgaggaatcgccacactgacttccacaatggttgaactagtttacag 

tcccaccaacagtgtaaaagtgttcctatttctccgcatcctctccagcacctgctgtttcctga 

ctttttaatgattgccattctaactggtgtgagatgatatctcatagtggttttgatttgcattt 

ctctgatggccagtgatgatgagcatttcttcatgtgttttttggctgcataaatgtcttctttt 

gagaagtgtctgttcatgtccttcgcccactttttgatggggttgtttgtttttttcttgtaaat 

ttgtttgagttcattgtagattctggatattagccctttgtcagatgagtaggttgcgaaaattt 

tctcccatgttgtaggttgcctgttcactctgatggtagtttcttttgctgtgcagaagctcttt 

agtttaattagatcccatttgtcaattttgtcttttgttgccattgcttttggtgttttggacat 

gaagtccttgcccacgcctatgtcctgaatggtaatgcctaggttttcttctagggtttttatgg 

ttttaggtttaacgtttaaatctttaatccatcttgaattgatttttgtataaggtgtaaggaag 

ggatccagtttcagctttctacatatggctagccagttttcccagcaccatttattaaataggga 

atcctttccccattgcttgtttttctcaggtttgtcaaagatcagatagttgtagatatgcggca 

ttatttctgagggctctgttctgttccattgatctatatctctgttttggtaccagtaccatgct 

gttttggttactgtagccttgtagtatagtttgaagtcaggtagtgtgatgcctccagctttgtt 

cttttggcttaggattgacttggcgatgcgggctcttttttggttccatatgaactttaaagtag 

ttttttccaattctgtgaagaaagtcattggtagcttgatggggatggcattgaatctgtaaatt 

accttgggcagtatggccattttcacgatattgattcttcctacccatgagcatggaatgttctt 

ccatttgtttgtgtcctcttttatttccttgagcagtggtttgtagttctccttgaagaggtcct 

tcacatcccttgtaagttggattcctaggtattttattctctttgaagcaattgtgaatgggagt 

tcacccatgatttggctctctgtttgtctgttgttggtgtataagaatgcttgtgatttttgtac 

attgattttgtatcctgagactttgctgaagttgcttatcagcttaaggagattttgggctgaga- 
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cgatggggttttctagataaacaatcatgtcgtctgcaaacagggacaatttgacttcctctttt 
cctaattgaataccctttatttccttctcctgcctgattgccctggccagaacttccaacactat 
gttgaataggagcggtgagagagggcatccctgtcttgtgccagttttcaaagggaatgcttcca 
gtttttgcccattcagtatgatattggctgtgggtttgtcatagatagctcttattattttgaaa 
tacgtcccatcaatacctaatttattgagagtttttagcatgaagggttgttgaattttgtcaaa 
ggctttttctgcatctattgagataatcatgtggtttttgtctttggctctgtttatatgctgga 
ttacatt.tattgatttgcgtatattgaaccagccttgcatcccagggatgaagcccacttgatca 
tggtggataagctttttgatgtgctgctggattcggtttgccagtattttattgaggatttttgc 
atcaatgttcatcaaggatattggtctaaaattctcttttttggttgtgtctctgcGcggctttg 
gtatcagaatgatgctggcctcataaaatgagttagggaggattccctctttttctattgattgg 
aatagtttcagaaggaatggtaccagttcctccttgtacctctggtagaattcggctgtgaatcc 
atctggtcctggactctttttggttggtaaactattgattattgccacaatttcagagcctgtta 
ttggtctattcagagattcaacttcttcctggtttagtcttgggagagtgtatgtgtcgaggaat 
gtatccatttcttctagattttctagtttatttgcgtag'aggtgtttgtagtattctctgatggt 
agtttgtatttctgtgggatcggtggtgatatcccctttatcattttttattgtgtctatttgat 
tcttctctctttttttctttattagtcttgctagcggtctatcaattttgttgatcctttcgaaa 
aaccagctcctggattcattgattttttgaagggttttttgtgtctctatttccttcagttctgc 
tctgattttagttatttcttgccttctgctagcttttgaatgtgtttgctcttgcttttctagtt 
cttttaat.tgtgatgttagggtgtcaattttggatctttcctgctttctcttgtaggcatttagt 
'gctataaatttccctctacacactgctttgaatgcgtcccagagattctggtatgtggtgtcttt 
gttctcgttggtttcaaagaacatctttatttctgccttcatttcgttatgtacccagtagtcat 
tcaggagcaggttgttcagtttccatgtagttgagcggctttgagtgagattcttaatcctgagt 
tctagtttgattgcactgtggtctgagagatagtttgttataatttctgttcttttacatttgct 
gaggagagctttacttccaactatgtggtcaattttggaataggtgtggtgtggtgctgaaaaaa 
atgtatattctgttgatttggggtggagagttctgtagatgtctattaggtctgcttggtgcaga 
gctgagttcaatt'cctgggtatccttgttgactttctgtctcattgatctgtctaatgttgacag 
tggggtgttaaagtctcccattattaatgtgtgggagtctaagtctctttgtaggtcactgagga 
cttgctttatgaatctgggtgctcctgtattgggtgcataaatatttaggatagttagctcctct 
tgttgaattgatccctttaccattatgtaatggccttctttgtctcttttgatctttgttggttt 
aaagtctgttttatcagagactaggattgcaacccctgcctttttttgttttccattggcttggt 
agatcttcctccatccttttattttgagcctatgtgtgtctctgcacgtgagatgggtttcctga 
atacagcacactgatgggtcttgactctttatcc'aacttgccagtctgtgtcttttaattgcaga 
atttagtccatttatatttaaagttaatattgttatgtgtgaatttgatcctgtcattatgatgt 
tagctggcgattttgctcattagttgatgcagtttcttcctagtctcgatggtctttacattttg 
gcatgattttgcagcggctggtaccggttgttcctttccatgtttaccgcttccttcaggagctc 
ttttagggcaggcctggtggtgacaaaatctctcagcatttgcttgtctataaagtattttattt 
ctccttcaGttatgaagcttagtttggctggatatgaaattctgggttgaaaattcttttcttta 
agaatgttgaatattggcccccactctcttctggcttgtagggtttctgccgagagatccgctgt 
tagtctgatgggctttcctttgagggtaacccgaactttctctctggctgcccttaacatttttt 
ccttcatttcaactttggtgaatctgacaattatgtgtcttggagttgctcttctcgaggagtat 
ctttgtggcgttctctgtatttcctgaatctgaacgttggcctgccttgctagattggggaagtt 
ctcctggataatatcctgcagagtgttttccaacttggttccattctccacatcactttcaggta 
caccaatcagacgtagatttggtcttttcacatagtcccata.tttcttggaggctttgctcattt 
ctttttattdttttttctctaaacttcccttctcgcttcatttcattcatttcatcttccattgc 
tgataccctttcttccagttgatcgcatcggctcctgaggcttctgcattcttcacgtagttctc 
gagccttggttttcagctccatcagctcctttaagc^cttctctgtattggttattctagttata 
cattcttctaaatttttttcaaagttttcaacttctttgcctttggtttgaatgtcctcccgtag 
ctcagagtaatttgatcgtctgaagccttcttctctcagctcgtcaaaatcattctccatccagc 
tttgttctgttgctggtgaggaactgcgttcctttggaggaggagaggcgctctgcgttttagag 
tttccagtttttctgttctgttttttccccatctttgtggttttatctacttttggtctttgatg 
■atggtgatgtacagatgggttttcagtgtagatgtcctttctggttgttagttttccttctaaca 
gacaggaccctcagctgcaggtctgttggaataccctgccgtgtgaggtgtcagtgtgcctctgc 
tggggggtgcctcccagttaggctgctcgggggtcaggggtcagggacccacttgaggaggcagt 
ctgcccgttctcagatctGcagctgcgtgctgggagaaccactgctctcttcaaagctgtcagac 
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agggacacttaagtctgcagaggttactgctgtctttttgtttgtctgtgccctgcccccagagg 
tggagcctacagaggcaggcaggcctccttgagctgtggtgggctccacccagttcgagcttccc 
ggctgctttgtttacctaagcaagcctgggctatggcgggcgcccctcccccagcctcgttgccg 
ccttgcagtttgatctcagactgctgtgctagcaatcagcgagattccgtgggcgtaggaccctc 
tgagccaggtgtgggatatagtctcgtggtgcgccgtttcttaagccggtctgaaaagcgcaata 
ttcgggtgggagtgacccgattttccaggtgcgtccgtcacccctttctttgactcggaaaggga 
actccctgatcccttgcgcttcccaggtgaggcaatgcctcgccctgcttcggctcgcgcacggt 
gcgcgcacacactggcctgcgcccactgtctggcgctccctagtgagatgaacccggtacctcag 
atggaaatgcagaaatcacccgtcttctgcgtcgctcacgctgggagctgtagaccggagctgtt 
cctattcggccatcttggctcctccctccaattcttttgggtatatatccagcagtgggattgct 
ggatcacatggtaatttttaattttttgaagaatcatcatactgttttccacggcagcagcacca 
ttttatgttcccaccaacagttcattctagtttctccacatccttgccaacacttgctattttct 
ctttttgacagtacccatcctaatgagtgtgaggtcctgtctcattgtggttttgattcttgagg 
ctttttaaagctttttgtttcattataatttttattggattacaaaaggaacacaggtaatttta 
tttggaaactatgaaaaataataaaaattatcttctcagaaaatgattcttgttaacatttaagc 
tcagttaagctctctcactttctctcccttctctctctttgtacaacttttaaaaaatatagtag 
gggtgagactatatgtatctatactatagtaggggtgagactatatgtatccttcctttttcact 
taatctcatgccttgagtagctttccactttattaaaaatgtgatgccattcaattgtatagtaa 
atacatatatgtaagcaaaacactgaaaactcttattctgggttccagcaagccatacctggaat 
ggtgtaagcaggtagtttgcttggtgtgaacgtgttgttgaggcagctgccattgtgttgtgagt 
gggccacacgaacttgttctgttgtgtgtagacagtgtgtgctgatcctattaggaacagccaac 
gctttgtgtgagccacacacggttctaagtgctttgcttctgttaactcagtgaatcctcacaac 
tccatgacggaatgctctaattatccccattttatagatggggcaactgaggtccaagagactac 
ataatttcccgaagttcacacaggtagcagatggcagagccgggtcaggagtccaccatcttacc 
acgcagactgttttagccagagactctccggatctgctgtaggggacagaatacagctttatcgc 
cgcacctgtccaccaagatggccgtagccacagagcttggttgggtaacgtcctctttatgtgac 
aggaacgttgctgatggggtt'tctgaaggtacttcctgctctttgtctcctggaagactgtgtct 
tcaggaatgtctctgaccctgcccagagttgaacggatgctgggaacccagcacctgcacacggc 
cttccctccaggactctgcgcacctctgt.gct:ccacaggagacatgcaggtgctttctctcatga 
gctcaggctcctgggctgacagctctccgaagctcgtggtgaggctcggtctctaactgtgccac 
ttgccgatggcctctgttcacaaggcttcccctgctcttcgatcttgcatcaccccttgaatttg 
aaatccagagcagcccactcagagaccagtgtgaggaattagtgtccaggccacagatccaggga 
ctgggcacaaacatctgcctgttgagtaggaactgagctgtggccattggcaaaaaaggaggggt 
gagcatggctgtttcttggggagctaacattcactatcttgtctcctccctcaggatgtggggca 
atcaagttggggatgaaggagcaaaagccttcgcagaggctctgcggaaccaccccagcttgacc 
accctgaggtaactgtggccctgctgtctccaggggccaacctggtccctcccagctgctctagg 
tttgctggggaagggtgattcgtgctcctaatagaagaggaatttgcatgtgtgattttccttac 
tcttgtcaaacctttctttgatgcataagaggccatctagtaaagcacattcttctcttttttta 
actttaagtt-ctgggatacatgtagaagatgtgcaggtttgttacataggcaaatgcatgccatg- 
gtgatttgctgcacctatcaacctgtcatctaggttttaagccctgcatgcattaggtatttgtc 
ctaatgcttgccctccccttgccccccacccccaacaggccctggtgtgtgttgttcccctccat 
gtgtccatgtgttctcattgttcaactcccacttacgagtgagaacatgcagtgtttggtttttt 
gttcctgtgttagtttgctgagaatgatggtttccagcttcatccatgtgccagcaaaggacatg 
atctcatttttttttatggttgcatagtattccatagtgtgtatgtgccacattttctttatcca 
■gtctatcactgatgggcatttgggttggttccaagtctttgctattgtaaatagtgctac'aataa 
acatacatgtgcttgtgtctttatagcagaatgatttataatcctttgggtaaatacccagtaat 
gggattgctgggtcaaatggtatttctggttctagatccctgaggaatcaccttaagtgtttatt 
cagctcagtgaattctgcatgtgtcccacaccagccaaccaccacccccatcaagacagaggaca 
tttccagcccctcagccatccctgcatgtcccttgctggtagagggagggtttcctaagtgcaga 
tgaaacttaataagatgctggccagcagattcctgccccttccttgtcctcaggatgatgctgga 
aaagagggactcttcctctctataaatggggatgcacctacccagfcccccgcttaggctgctggc 
caaatcttgggaccttggtatgtccacggctctgctgcfgttcttcctaccactgaaaaagagtc 
caagaaggtggggacagtagcagaagagactttgccaggtcttgcagatggggtaccttgatggg 
gccagcctttagaaggacagcttgccaggcctcgccagcctcctgcccatgtgcagaaacctgag 
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gtgccgaccccagcccactgttgtgtgagcaggctgtgctgatgacccatttcccgtccagcctg 

cccttgtgctctgtgtgtgggctctggggcagcagcgcctgggcactactgctgcagctgaacac 

ttctgcatcctgccccgagtgagcctgggctggggccacagccaggcagaggcttcccagctgtt 

ctgatgttgaagctaagattgaatgtagatgtgtctttaataattcaccccaagtgtgttccttc 

ctagtcttgcgtccaacggcatctccacagaaggaggaaagagccttgcgagggccctgcagcag 

aacacgtctctagaaatactgtggtaatagctcgagtcatttcatttgtttgtttgtttttctgt 

gatagggtcttgctttgtcgtccaggcttgagtgcattggtgtgatctcagctcactgcagcctc 

cacctcccaggctcattcgaacctcccgccttggccttccgagtcctgagactataggcatgcac- 

caccacacccagttaattttaaaattttttgtagagatggggttttgctatgttac.ccaggctgg 

tcttgaactcctgggctcaagcagttctcctgccctggcttctcaaagccctgggattgcaggtg 

tgagccactgcacctggcacagagtcattttggagggtttaggtcccaggaattatcccaggggc 

tgcacatggcctggaatcttaacagaaaaggtgtctcccaattggaaaggctctaggcctttcag 

Ctaagttgataatttcctcctagagaagagaatagccacttctacaagcat'aaacaggtacagga 

ggaggaagtgggctccgggagcctggatctgaggccttggccttctaggccccaggagaactaga 

acgctggccatgcaagctatccaggtatccttggataccttcagatgtgcttagcagaggccaac 

ttccacacacttggctcaaaattttctcccttcctcctcttcatctgccttcccccaggcagcct 

cctccttccccaggtcttcacatcagggtttggcctttatgctccatccagctcatctgtcactt 

gtcacctgaagcccacagtcctcgctccctctctgcactctagggcacttactaagtggatgtgg 

cctcctgagagtgttttttgttggtgttcccttttttatggccacttaatgttttattttgcttt 

atttgtatttacatctctgtatcataaattccatacaggtggctgggagcagtgactcacatctg 

taatcccagtactttggaaggctgaggtgggaggatcgcttgaggccaagagttcgagactagcc 

tgggcaatatagcgagaccctctatctacaaaaaaaaaaaacattccttacaggttaagtgaggg 

agttgtattacaaccctccctatcatctactcagagcccagtgctcatttgatcttgctaaatta 

gttactgagaataatgacaatatcctcttcatgagagagttttgacattaggcctgctgtccagt 

aagtgcattttaaattctttcccctcaacaaatcatttaacattttgaaaagtagtttatgtttt 

ttggaaaaaatgtaagacactaaaggaggaca±gaaagtacctcctaaagttcctgctaaaagga 

ggaagtgaaagtacctccctttgtgttttccaaaataacctttcctttctagccttttgttctat 

gtatgttcaaagatatgcaaaacagaatagcattcaagcagtggctctaaaaatattgtaatcac 

atactttacatgtctcctttagggtttctccatcttgatgctgttgacattttggtccaagtgat 

tctttattatggtagggctgtcctgtgcatcatagacggtttagccgcatctctgccctgtacct 

cccagtggtgaggatcaaaaatgcctccggacatggccaggtgccccatggagagtgaaatcaca 

tggatagtagtaatgtcaacacctagaagccctcaagtgctgactgcatgccatgtgttattcta 

cactttttccctgtgttaactcactcagcctcacaaccactctatacgatctctactgttaacgt 

tcaccagtgagaaaactcagacccaaagaacttaagcctgttgcccgaggtcaccctgctggtgg 

gtgatacaaacctgcccaggctgagtccggagtagatgtcaatgctgtgttcttctccctcctca 

ttctacctcattctccctacaagctgcacaacatctcgaatagatatcacaatatatttcatcag 

ttgtttctgatctaaatttgttcagattttacattaggataataccacaatgcatgctgcaatgt 

ataaagctttgtgtgtatatccttgcacactgtagggtaaatttctagaagtctgattgtcttaa 

aatgaagcacattaaaaa'tttgggcaggcacatccaaactgcccttcaaggaattttttttttta 

aatgttctttctgttctattcttcttcctaatgattctttcgtccactggcacaagtgggtccta 

ccctgtttacaccaaggagctttggtgctttatccagaccacttctggttctaaggaccattgag 

agacttcctgaactttcagtcacttaacttg'ggtccctcacaagttaactgagagcaaagtactg 

aacacattttaatgtgcagtcagtgactgtttcaggtcttcaaactaacttggataacacactgt 

cagtggtgttcaagggaccctgggactagaggagaactgagaagcaggcattggccctttgtttt 

ccgtgggcccccatcttccatgaaatctgagggctcagcaaaggtggggagggagggtgggctcc 

tctacaggtagctgggctaagaaataggagcccaggtacaggatttgcattaaaaatgagtccca 

ttgaccttctgtggggctgacaggctgggcttggagcctggctgttttctgggttctcagcaagt 

gatcatc'tgcatagctggagagccttgggctgagctcccgctcctgtgaactctaaaacaatgtc 

tgccaagtaggctctcttgagtaaatacttccttttttttccttaggctgacccaaaatgaactc 

aacgatgaagtggcagagagtttggcagaaatgttgaaagtcaaccagacgttaaagcatttatg 

gtaactcagagagccttacaatttcagactgtgctacttttcaaaagtattttttgagataaaat 

ttacatactgtaaaattcactctcttaaagtatacaattcagaggtttttagtgcaaccatcacc 

acctaattctagaacattttcactcctcctccccactccaaaaagccctggtatccattaagcag 

tcactccctgtcctcctccccagaccctggcaaccactaatccgctttctgtctctatggatttg 

FIG. 18G 
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J 



cctactctgggcatttcatataaatggaatcaagcaatatgtgaccttttgtctctgtgttctag 

catgtttcattcctttttatggctaaatgataattcactctaaggaaattttgcagtttattaat 

cagttgatgggacatttgggttgtttctactttttgactattatgcgtaatgctactgtgaacac 

tcctgttcatgcttttgggtgaacatatgttttcatctcttttgggaatatacctgggaatagaa 

tttctgggtcatatggcaattctgtaactttttgaggagccaccaaactgttttctaaagtggat 

gtactattttacattctcgccagcaatgtatgtggattccaatttctccacatcctcaccaacac 

ttattattgtccatcttttaaaatctagttatactagtggatgtgaagtaatattgtggttttga 

tttgcatttccctgatgacaacaatgttgaatgtctttttatgtgcctactgggagtctgtatag 

cttctttggagaaatgtctccatatcctttgcccattttaaaattgggtttgtcttctaatgctg 

agttataggggttctctatatattctgggtgctagacctttactagatacaggttttgcaagtat 

tttctttctttctgtggagtttttcctctttcttgatagtgacctttaaaggacaacagttttta 

atttttgttttttttgagatggagtcttgctcttgtcacccagacaggagtgcagtggcatgatc 

tcagctctctgcaacctccacctcctgggttcaagcgattcttctgcctcagcctcctgagtagt 

tgggattacaggcatcagccaccatgcctgtctcattttgtatttttaatagagatggggtttca 

ccatttaggcccaggctggtcttgaactcctgacctcaggtgatccacctgcctcagcctcccaa 

agtgctgggattacaggcgaaaagccactgcacctggccaatagtttttaattttgatgaagtcc 

aatttatctatttttttctttggttgcttgtgctttcagtgtcttatctaagaaatgattgccta 

atccaagatcacaaagaactccacctaagttttctgttaagcgttatagttgtttcccctcacat 

ataggtctgcaatccattttgagttaatttttgtatagtgtaaagtgagggttaacctcattctc 

ttgcacgtggatatccagctgtcccggcagcaccacgtgttgaacagattatcttttcctattga 

atggccttgacacccttgtcaaaaatcaattgaccataaatgtatgggtttatttctgaattctc 

tgttctggtccattgatttatatgtctctcctatgccaggaccattgctgtagctttgtgtagta 

cattttgaaatcaggaggtgtgagttctactttgttcttctttctcaagattgtttagaccattc 

tgggttctttgcatttcttatgaattcagactcaccttgtcaatttctgcaaaaagactagactc 

tgctacatattgttttttctttcctttttagcctgcagaattatttgatcccattccctaagtgc 

aggccagcctctccagggagagcagagctaggacagggtcagaaagagagtcttggctgctttgt 

gcattcccaacctgcactggccctagtgaaggcagcccgagtgggtggatgtgcctggacactgc 

aggctttttaggggcattaggtgctctccttcctggcctcctgccacatcttggttggaggctgc 

cttccctgccttcaaaaaagcctaagtggtgactagaaaacagcagagtgtaactgaatacagaa 

cttggtgcccacttcctggttctatttttgtcccttttgaaagggaaggtcattacctctgccat 

tgaacccaggggccctagcccttgtggggtatggctgggagcaccagatcctggctgcagcccag 

ccaccagtggtcctgtgtgcttgggcagtaacagtgacaagagctcccttccccctggacactgt 

gcctaataccctcctcttgaaatctcacacacccagtggatggggggcactcttatagttattct 

cagtttacagatgacacaactgaggcacagacagatgcgtttatttcttcaaggttctgtagctg 

aacagtggggagggagggtttaagaggagctgcacccgctctgcaatactgcctctcacgaggga 

gtcctcttcattcatgacagcatagggccctcgtcttcctggtaagggcttccttcttgggtcag 

tgccaggatttctaagggtcatgtttagcaggagcctattctacaaacagccaggagcagggaat 

gactctgtgatgaagcggagacactacagcctcttgatgcatttatttcctggttgggttagaag 

cgtagctgcccaagggagcatttcaggagaggcctggcttcctagcgatagctgaaaactttgtt 

tcatttgaatcactgctacccagaacaatggggtgcattctcagagtccccattattaaagcttt 

tccactgagccccatgagaactattcatgagaactatttcatggcagcataactgtttctcctcc 

ctccctcttgcatgttggtagcctcttaactttaaaacctgccttgcctttccctagctacctgg 

aaggagacgtcagacttcctgtcccatggtgtgtttcttacaatttgttgttcagattggtggtc 

tcccaaatatatataaaaatataaatggagtctcactctgtcacccaggctggagtgcagtggca 

cgatcttggctcactgcaacctccacctcccagttcaagcaattctcctacctcagtctcccgag 

tagctgggagtacaggtgcacaccaccatgcccagctaatttttttgtatttttaatagagacag 

gttggccaggatggtatcgatctcctgagctcgtgatccacccacctcggcctcccaaagtgctg 

ggattacaggtgtgagccactgcacccggccccaaatattttgattatgcacctctgcagtgaaa 

aatgcaaacacacacatcagttcatgtattacattatgttcactataaaaacaaacagaaaattt 

aaaaaatatcaagctatcctttactctagtggatcttacctggacacttttagccagatacaaag 

tcacatggactcagttcttcccctgaccaacttgtctcttatcccaaaacacccttgcaactccc 

ttacgaaggggtcaaatttgatccagtattatggattttatacaagttatgttcttctttcaggc 

ttatccagaatcagatcacagctaaggggactgcccagctggcagatgcgttacagagcaacact 

ggcataacagagatttggtaagatcccagcgtttgtcacagtaataacaccagtgactgtttact 



FIG. 18H 
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caccaccactgactgtgcaaggcacaacgcagggtggtttctgtttattcctccagcaaccctgc 
acagtaatggtattacctctgttttacagaggtagacagaggcccagaccagtgaaataaggttg 
cccaaggtcactacgagagaagctagaattcagcccagaatgcctgattccatattctgtgctct 
cctgccctgggcccccgccctcatctaccttcattgggtgggatgggggaagtggccagtgaaat 
gatttcctagtggaagtaaatccccctgggactcagcaattgagagatgactgtgttggccagga , 
gtttggagctcattcttccccttttctgggttccgtaagacatttccaggctgacttgaactgac 
ctgtgctctttgtctacttcttttttctgctttgagaacttccttatgctaatagaagaaaaaaa 
gtttgctttactgtgacattgagcgccatg.ccacttctttcttgcctcccataaggcacagacac 
tccccactcagcagctcccttaacaacttaattgcctgggtgacgtgggactgggtggatgctgg 
gagaggggccttattaactatgtcctcctttcatgactggggagaatttcatagccaattaaaaa 
aaaacaaaaaacagctccttggccaacacaggctcctcatacagtgttttttaaactttgcttta 
gaacttgtttggaacttgtcataaaatcgatcagtttggtgaattgcaaccaacaatatttaaaa 
agaaaacagaacagaacaaaatatcaggatgcaatgtgcatggtatgaaagtatcatttcattca 
tcttagttcatgcttgcatgtgagtgggtgtgtgtttgcataagtgttggttcacaacataaaat 
gtaattcttatttagggttgtagacaaaaggtttttttttaaaaaaaacactgttggctaggcat 
ggtggctcatgcctgtaataccagcactttgggaggccaagatgggcagatctcttgagcacagg 
agtttgagaccagcctgggcaacatgcgaaaccccgtcactacaaaaattagcccgacatggtgc 
tatgtgcctgtagtcccagctactcaggaagctgatgtgggaggatggatgcatgggagatcaag 
gctgcagtgagccaggatcatgccactgcaatccagcctgggtgccagagaccctgtctcaaaaa 
acaaaaaagaaaaaaagaaaaacaccatcatagagaatagagcccagatctaaacagacacctgt. 
■ggcctgtgtgcctgcgaagcccagcctgcccagcagcctgggaagcactggagggcactggaact 
gtttgcatgggtgtttgccctcaggccactccgtttctgctgattcttaagttttgaggacagca 
ggcagagggggagaggaaggagactgccagactacagaacagtttgcagagcacagttggcttcc 
acttttctctgtagctggtcaggcgggtagtaaagacctacagttgctttaattctgtcaagttt 
caaaatctgcattgcttccctcttgagggtcaccattcctacacaaggaaccattttagtagggc 
caggagacttcagcttcaaggcctgcacttgtgtcagggtggagaggggaactggccaccaattc 
agagagggcaggacaggcggcatgggtgctggtcttgggagtgtcttcacttaggtccctggctt 
gttctgggagcctccagagcatgctcctctgtgtgtgacttcatgggactgggctctgagaaggc 
tgtggctttgttggccctgccagggactgccacaccaggccacagggttgtggttgagctggccg 
gggagccacgttcagggagcagctctgcttggagccaacacttacagagtaagccttctccttgg 
acttgttaactgtactgacacttatttctacctcattcctttctgaaaataacttggaagtctga 
agtcccttgatgagttctgtctttaagaacagaaattagaggtgaacaatgaacactgtaaatta 
cagaaatgtatcccactccagtataacagctttctgtgaggctatctcctccagactgtggctct 
gggagggtggggcctgagtcaaggtcctagggaGtagtgctgtgtcttcatttattccttgaata 
acgaaacgcttgagcatcagggactgtgctagcaccaaaaatccagtggtgaacaacatggcttc 
atgggttcactgtctagaaagggagaagcacattaaagaaaaaatcatttgcgtaattatttaat 
tacaactgtgatgggtactatcacaaaggggaaggccaagagggaacctgatttagatgaggttg 
cagggaaggcctctctgaggaagcagcacttacactaagccatgaaggatgaataggagctagtc 
agctgaggtgagtattctgcgtagggaacagcatgtgcaaagggtctggggcaggagggagtgtg 
gtgtcctggaagaactgccagaagctgctgtgccccagggttcagacagtgtggaagaggggact 
acaggaggctgaggagataggcagggactggaccataaaagatctgtgggtcatgatgtgcattt 
tggtctttatcctaaaagtgatggaaagtcagtgaacagtttgaagcaggagaggcatgtgatca 
gatctgcaatgcaaaaagaccaat.tcttggctcttctaggaaactgaattggagaaggccagagt 
acgtggaaatgacctgtcagtaggacattgtactgatgcagggaagagatgatgggtgctcagac 
caagatggccggccaaagacatagaggttccagggaggcattctagattcttaggaattagggga 
gaactttgtgatacaaggaacatggggatgagaaggaaggtgtccaggttgacccccaggttact 
aacctgctcagcaggatgagagtggtccattcactaagccaggggaccctaggaggtgtggctac 
tttgaggtgtgggggagaggtccaagtgaggatgccaagcaggtaact'gcctccacggacataca 
aacaaggccgtggcattgatgagatcgggtggggaaaagggcttagccccaaacctggaggaaat 
ctcagatgtagaggtcacatggaggagaatataggaaaggaaattgaagtagagtgctcagatgc 
aggagaaaaatcagcgcatataaccaagccaaggggagggagtgcctcaagaaggagggagagga 
gaggtcaggacagccaaaatcctgagggccaagaaagacaagacctggaaaatgtcattaaattc 
aggcttatggaggctacaggtgaccttagtgagacccagtgaacagagggatggcagctggagag 
gatccatgctaatatgaaggaactatctgcaaagggtatgttccttaatttcagggatacatgtg 

FIG. 181 



Appln No.: 09/728,721 Page 36 of 58 

Applicant(s): John Berlin 

NOVEL MOLECULES OF THE CARD-RELATED PROTEIN 
FAMILY AND USES THEREOF 



tattgtgtgatacacgagtgtgtgctatgaacacaccttgggaaggagtgtgcgaggatccttaa 

cattttacctgtgtacttttgtcttcctccttttcaacagcctaaatggaaacctgataaaacca" 

gaggaggccaaagtctatgaagatgagaagcggattatctgtttctgagaggatgctttcctgtt 

catggggtttttgccctggagcctcagcagcaaatgccactctgggcagtcttttgtgtcagtgt 

cttaaaggggcctgcgcaggcgggactatcaggagtccactgcctccatgatgcaagccagcttc 

ctgtgcagaaggtctggtcggcaaactccctaagtacccgctacaattctgcagaaaaagaatgt 

gtcttgcgagctgttgtagttacagtaaatacactgtgaagagactttattgcctattataa 




FIG. 18J 
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1 GTCGACCCACGCGTCCGGCAGCAGGCAGGCTGCAGCAGGCGAGCAGCAG 
G\GCTGGGTGCG<^ 

63 TGACCGCGGCTGCCCACCCCAGAGCCATGGGGCGGGC^ 
ACTGGCGCCGACGGGTGGGGTC 

!► M G R A R D A I L D A L 



125 AAACTTGTCAGGGGATGAACTCAAAAAGTTC^ 
CTTTTGAACAGTCCCCTACTTGAGTTTT^ 
13 ► e S_J3 _D_ E__L_K_ _K_ _F_ _ K_ _M_ _K _L_ L_.T_V_J3_L.R_ 

187 AGAAGGCTATGGGCGCATCCCACGCGGGGCCCTGCTGCAGAT^ 

TCTTCCGATACCCGCGTAGGGTGCGCCCCGGGACGACGTCTACCTGCGGTATCT 
33 ► _ E_ G_ _Y _ G_ _R_ . L . P_ _R_ _G _ A_ _L_ _L _ Q_ _M_ _D _ A_ J__D_ L_ _T_ _ _ 

249 ACAAACTTGTCAGCTACTATCTCGAGTC^ 

TCTTTGAACAGTCGATGATAGACCTCAGCATACCGAACC^ 
54>_D_ _K _ L_ _V_ _S _ Y_ _Y_ _L _ _E_ _S_ _ Y _ G_ _L_ _ E _ _L_ _T _M_ _T_ _V _ L _ R_ _ 

311 GACATGGGCTTACAGGAGCTGGCTGAC^ 

CTGTACCCGAATGTCCTCGACCGACTCGTCGACGTTTCC^ 
75_>_ D_ _M _ G_ L_ _Q _ E_ L_ _A_ _ E _ _Q_ _L_ _ Q_ J_ _T _ K_ _E_ _E _ S_ _G_ _A _ V_ 

373 GGCAGCTGCAGCCAGTGTCCCTGCTCAGAGTACAGCG 

CCGTCGACGTCGGTCACAGGGACGAGTCTCATGTCGGTCTTC 
? 5 A -6 - A. A . 6 _ S_ _V _ P_ _A_ _Q _ S_ T_ _A _ R_ T_ _G _ H_ _F_ _V _ D_ _Q _ m 

435 ACAGGCAAGCACTCATTGCCAGGGTCACAGAAGTGGACGGAGTGCT^ 

TGTCCGTTCGTGAGTAACGGTCCCAGTGTCTTCACCTC^ 
116 MH_ _R _ Q_ _A_ _ L _ J _ _A_ _ R _ V_ _T_ _ E _ V_ _D _G_ _V_ _L_ _ D_ A_ _L_ _ H_ _G_ m 

497 AGTGTCCTGACTCAAGGACAGTACCAGGCAGTrc 

■ TCACACGACTGACTTCCTGTCATGGTCCGTCAAGCACG 
137* S_ _V _ L _ J. _E_ _ G_ _Q_ _Y _ Q_ A_ _V _ R_ A_ _E _ T_ _T_ _S _ Q_ _D_ _K _ M 

559 GAGGAAGCTCTTCAGCTTTGTnXATC 

CTCCrTCGAGAAGTCGAAACAAGGTAGGACCTTGGACTGGA 
157 ►_ _ R_ _K_ _L_ _ F__S__F _ V_ _P_ _S _ W_ _N_ _L _ J_ _C _ K _ D_ _S_ _L _ L_ _Q . , 

621 CCTTGAAGGAAATACATCCCTACTTGGTGATGGACCTQ 
GGAACITCCTITATGTAGGGATGAACCACTACCTGGA 
. _L _ K_ A J_ _ H_ _P_ _Y _ _L_ _V _M _ D_ _L_ _ E_ _Q_ _S_ _" 

683 AGCTACATTATCTAGCTCCTGACTITGTATACACAA 
TCGATCTAJ_TAG^^ 

745 GTTTAAAAAAAAAAAAAAAAAAAGGGCGGCCGC 

CAM riHUUUUH ' ll^Ti ' ^. ' i ' l ^^g^- 



FIG. 19 
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Ngly 



1 41 81 121 161 

FIG. 20 



Cys 
Ngly 




1 41 81 121 161 



FIG. 22 
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J 



i cgcgtccc<x:tc<i-.g^ 

GCGCAGGCCGACGTCGCCCC^CTCGra 

!► M G 



6 1 GCGCGCGCGACGCCATCCTGGATGCGCTGGAGAACCTGACC 

CGCGCGCGCTGCGGTAGGACCTACGCGACCTCTTGGACTGGCGGCTCCTC 
3>R ARDA I L DAL ENLTAEEL KK 



121 TCAAGCTGAAGCTGCTGTCGGTGCCGCTGCGCGAGGGCTA 

AGTTCGACTTCGACGACA*GCCACGGCGACGCGCTCCCGATGCCCGCGTAG 
23* FKLKLLSVPL RE GYGRI PRG 



181 CGCT'C<:TGTCCATGGACGCCTTGGACCTCACCGACA^.GCTGGT^^ 

GCGACGACAGGTACCTGCGGAACCTGGAGTGGCTGTTCGACCAGTCGAA^ 
43>A LLSMDA L D L T DKLVSFYL E 

241 CCTACGGCGCCGAGCTCACCGCTAACGTGCTGKIGCGACAT^ 
GGATGCCGCCXKTCGAGTGGCG* 
63^T YGA E L TA N V L RDMGL Q E M A 



301 GGCAGCTGCAGGCGGCCACGC^CCAGGGCTCTGGAGCCGTC 

CCGTCGACGTCCGCCGGTGCGTGGTCCCGAGA.CCTCGGCGCGGTCGACCCTAGGTC 
83* G Q L QA A T H QGS GA-A P A G I QA 



361 CTCCTC AGTCGGCAGCCAAGCCAGGCCTGCACTTT^^ 

GAGGAGTCAGCCGTCGGTTCGGTCCGGACGTGAAATATCTGGTC 
103>P PQSAAKPGLHFI DQHR A AL 

421 TCGCGAGGGTCACA^CGTTGAGTGGCTGCTGGATGCTC 

AGCGCTCCCAGTGTTTGCAACTCAGCGACGACCTACGAG^ 
123 M A RV T N V EWL L DA LYGKV L T 



481 ATGAGCAGTACCAGGCAGTGCGGGCCGAGCCCACCAACCCAAGCAAGATGCGGAAGCTCT 

TACTCGTCATGGTCCGTCACGCCCGGCTCGGGTGGTTGGGTTC 
143^0 EQYQA V R A E PTNP SKMRK L 



541 TCAGTITCACACC^GCCTGGAACTGGACCTGCAAGGA 

AGTCAMGTGTGGTCGGACCTTGACCTGGACGTTCCTGAA 
163>F S FT PA WNWT C K D L L L Q A L R 



601 AGTCCCAGTCCTACCTGGTGGAGGACCTGGAGCGGAGCTGAG 

TC^.GGGTCAGa^TC<3ACCACCTCCTGGACCTCGCCTCGACTCCG^ 
183^E SQSYLV.EDLERS 



661 TCCC^TCAGCCCCTGGCAATCCCACCAAATCATCCTC 

AGGCC^GTCGGCwCCGTTAGGGTGGTTTAGTAGGACTTAGAC 



721 ATACGAAAAGCCAGCTTGAA 
TATGCTTTTCGGTCGAACTT 



FIG. 21 
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ALIGN calculates a global alignment cf two sequences 
version 2.0uPlease cite: Myers and Miller, CABIOS (1989) 

> hCARD5-DNA 740 M yg # 

> mCARD5-DNA - 7 63 aa 
scoring matrix: paml20.mat, gap penalties: -12/-4 

■ 68.2% identity; Global alignment score: 2377 

10 20 30 
i npu t s C GCGTC CGGCTGCAG - CGGGGTG AGCG - GCGGCAGC GGC 

CCACGCGTCCGGCAGCAGGCAGGCTGCAGCAGGCGAGCAGCAGCAAGAGTAAAAGGTGAC 
10 20 30 40 50 60 

40 50 60 70 80 90 

inpu t s CGGGGAT — CCTGGAGCCATGGGGCGCGCGCGCGACGCCATCCTGGATGCGCTGGA 

CGCGGCTGCCCACCCCAGAGCCATGGGGCGGGCACGAGATGCCATCCTGGACGCTCTTGA 
70 80 90 100 110 120 

100 HO 120 130 140 150 

inpu t s GAACCTGACCGCCGAGGAGCTCAAGAAGTTCAAGCTGAAGCTGCTGTCGGTGCCGCTGCG 

AAACTTGTCAGGGGATGAACTCAAAAAGTTCAAGATGAAGCTGCTGACAGTGCAACTGCG 
130 140 150 160 170 180 

160 170 180 190 200 210 

input S CGAGGGCTACGGGCGCATCCCGCGGGGCGC.GCTGCTGTCCATGGACGCCTTGGACCTCAC 

AGAAGGCTATGGGCGCATCCCACGCGGGGCCCTGCTGCAGATGGACGCCATAGATCTCAC 
190 200 210 220 230 240 

. 220 230 240 250 260 270 

inputs CG ACAAGCTGGTCAGCTTCTACCTGG AG ACCTACGGCGCCGAGCTCACCGCTAAC-GTGC 

TGACAAACTTGTCAGCTACTATCTGGAGTCGTATGGCTTGGAGCTCAC-AATGACTGTGC 
250 260 270 280 290 

280 290 300 310 320 330 

inputs TGCGCGACATGGGCCTGCAGGAGATGGCCGGGCAGCTGCAGGCGGCCACGCACCAGGGCT 

TTAGAGACATGGGCTTACAGGAGCTGGCTGAGCAGCTGCAAACGACTAAAGA — AGAG-T 
300 310 320 330 340 350 

340 350 360 370 380 390 

inputs CTGGAGCCGCGCCAGCTGGGATCCAGGCCCCTCCTCAGTCGGCAGCCAAGCCAGGCCTGC 

CTGGAGCTGTGGCAGCTGCAGCCAGTGTCCCTGCTCAGAGTACAGCCAGAACAGG - - - AC 
360 370 380 390 400 410 

400 410 420 430 440 450 

FIG. 23A 
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inputs ACTTTATAGACCAGCACCGGGCTGCGCTTATCGCGAGGGTCACAAACGTTGAGTGGCTGC 

ACTTTGTGGACCAGCACAGGCAAGCACTCATTGCCAGGGTCACAGAAGTGGACGGAGTGC 
420 430 440 450 460 470 

460 470 480 490 500 510 

inpu t s TGGATGCTCTGTACGGGAAGGTCCTGACGGATGAGCAGTACCAGGCAGTGCGGGCCGAGC 

TGGATGCTTTGCATGGCAGTGTGCTGACTGAAGGACAGTACCAGGCAGTTCGTGCAGAGA 
480 490 500 510 520 530 

520 530 540 550 560 570 

inputs CCACCAACCCAAGCAAGATGCGGAAGCTCTTCAGTTTCACACCAGCCTGGAACTGGACCT 



CCACCAGCCAAGACAAGATGAGGAAGCTCTTCAGCTTTGTTCCATCCTGGAACCTGACCT 
540 550 560 570 580 590 

5 8° 590 600 610 620 630 

input S GCAAGGACTTGCTCCTCCAGGCCCTAAGGGAGTCCCAGTCCTACCTGGTGGAGGACCTGG 



GCAAGGACTCCCTCCTCCAGGCCTTGAAGGAAATACATCCCTACTTGGTGATGGACCTGG 
600 610 620 630 640 650 

fi 40 650 660 670 ' 680 

inputs AGCGGAGCTGAGGC-TCCTTCCCAGCAACACTCCGGTC-AGCCCCTGGCAAT-CCCAC-C 

AGCAGAGCTGAGGTATCTTTTCCAGCTACATT - - - ATCTAGCTCCTGACTTTGTATACAC 
6 * 0 670 680 690 700 710 

690 700 710 720 730 740 

inputs AAATCATCCTGAATCTGATCTTTTTATACACAATATACGAAAAGCCAGCTTGAA 

AATTTTTGAAAAAACAATT-TGTATTTGTGTTTAAAAAAAAAAAAAAAAAAAGG 
72 ° 730 740 750 760 



FIG. 23B 
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ALIGN calculates a global alignment of two sequences 
version 2.0uPlease cite: Myers and Miller, CABIOS (1989) 

> hCARDS -protein 195 aa vs. 

> mCARDS -protein -193 aa 
scoring matrix: paml20.mat, gap penalties: -12/-4 

71.8% identity; Global alignment score: 712 

.10 20 30 40 50 60 

inputs MGRARDAILDALENLTAEELKKFKLKLLSVPLREGYGRIPRGALLSMDALDLTDKLVSFY 

MGRARDAILDALENLSGDELKKFKMKLLTVQLREGYGRIPRGALLQMDAIDLTDKLVSYY 
10 20 30 40 50 60 

70 80 90 100 110 120 

inputs LETYGAELTANVLRDMGLQEMAGQLQAATHQGSGAAPAGIQAPPQSAAKPGLHFIDQHRA 

LESYGLELTMTVXRDMGLQELAEQLQT-TKEESGAVAAAASVPAQSTARTG-HFVDQHRQ 
70 80 90 100 110 

130 140 150 160 170 180 

inputs ALIARVTNV^^LDALYGKVXTDEQYQAVRAE 

AL I ARVTEVDG VLDALHG S VLT EGQYQ AVRAETT SQ DKMRKLF S FVP SWNLTCKDS LLQ A 
120 130 140 150 160 170 

190 

inputs LRESQSYLVEDLERS 

Fir* OA 

LKEIHPYLVMDLEQS 
180 190 
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1 CCCGCGTCCGGACTTCCCTITCCA^ 
G&GCGCAGGCCTGAAGGGAAGGTC 



66 GCATGTTTTATCTITGCTAAGTAGGATT^ 

CGTACAAAATAGAAACGATTCATCCTAAAGACAGAAAGAAACAATTC 



131 CAGAATGACCTGATCCATTTCCTGGTTTC 

GTCTTACTGGACTAGGTAAAGGACCAAACATCTTTCGG 

l^MASEGASSE 



196 ATCATAGAAAAACAGCGAACAAAGTTGCTCnGTGTCCTCC^ 
TAGTATCTTTITGTCGCTTGTTTCAA 
10> I I EKQRTKLLSV LQQDPDS I LD 



261 CACGTTAACCTCTCGGAGACTGATTTCTGAGGAGGAGTAT^ 
GTGCAATTGGAGAGCCTCTGACTAAAGACTCCTC 
31> T L T S R R L I SE EEYETLEA I TD 



326 CTCTGAAGAAAAGCCGGAAGCTGTTAATTTTGATCCA 
GAGACTTCTTTTCGGCCTTCGACAACT 
53^P LKKSRKLL I L I QKKGED SC CC 



391 TTCCTCAAGTGTCTGTCTAATGCCTTC 

AAGGAGTTCACAGACAGATTACGGAAAGGTGTCAGTCGAAGGT^ 
75> FL KCL S N A F PQSA STL GL KQEV 



456 TCCACGGCAGGGGACTGGAGAC&TTGTCGAGGTGAG 

AGGTGCCGTCCCCTGACCTCTCCAACAGCTCCACTCGTCCC 
96^ PRQGTGEVVEVSRGLEDPFSL 



521 GGACCATAACCCCAGAAATAGCAGAGCTCTCAGAAGAGAAAGAATGC 

CCTGGTATTGGGGTCTITATCGTCIGGAGAG 
118>G Tl TPE I AELS EEKECPGL GAP 



586 GAGTTCTTCACCTCX2AAGGAAAGCAGC 

CIX2AAGAAGTGGACGTTCCTTTCGTCGGTGTC 
140> EFFTCK ESSHREPEVPSWENQE 



651 AGGGCGTGGTGCACAGCAAGTCACCGCTCCGCGTTCAGTCAMGGAG 

TCCCGCACCACGTGTCGTTCAGTGGCGAGGCGCAAGTCAGTTTC 
161^ G R GA Q Q V T A P R S V K G V E Y _ E _ _V_ _ P _ 



FIG. 25A 
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716 CAAGTATCTCCCTCTTAAGCGACGGGCAGAGATACGAGGAGC 

GTTCATAGAGGGAGAATTCGCTGCCCGTCTC 
183>A SI SLLSDGQRYEEPDDSLYLE 



781 GAAGGGGAAGGTGAAGAGTCTCTTGGGTACCCTGAAGATGTT^ 

CTTCCCCTTCCACTTCTCAGAGAACCCATGGGACT 
205> E GEGE ESLGYPEDVLEE GAGDD 



846 . CCCAC^GTCXZTTTGTATATGATAGTGAGGAGGAATGCGAG 

GGGTGTCACGAAACATATACTATCACTCCTCCTTACGCTCA 
226* P. QCFVYDSEEECEYEENMG SS 



911 GTCAAGACAGTAGCTGCGACGACACTTCAGAGAC CTGCGTTCCATTGGAAGGGG AGAAAAGCGCT 

CACTTCTGTCATCGACGCTGCTGTGAAGTCTCTGG 
248^G E DSSCDDTSETCVPL EGEKSA 



976 GAAGAAAGAAAAAGAGTGTTTCAACACGTCCTGTC CTGTTTGAACATGGATAGAAACAGAAAGCT 

CTTCTTTCTT7TTTCTCACAAAGTTGTC 
270> EE RKRVFQHVL SCLNMDRNRKL 



1041 TCTCCCAGAGTTCGTGAGGCAGTTTTCCATAGACCGAGGATC 
AGAGGGTCTCAAGCACTCCGTCAAAAGGTATCTGGCTC 
291> LPEFVRQFSI DRGCEWTPKTP 



1106 GAGACirAGCTTCGAATTTCITGATGAAAG 

CTCTGAATCGAACCTTAAAGAACTACTITCAAGTCCGAA^ 
313>G DLAW NFLMKVQA L DSTA RD S I 



1171 CTGAGGCCCGAGGTGGCGGGTGAAGAGAATGAAGAAITGC^ 
GACTCCGGGCTCCACCGCCCACTICICITACTO 
335^ LR PEV AGEENEELPAGI E K L G.I 



1236 TGGAGACCCCCAAACCATCCATCCCCTGGATGTCCICTG^ 

ACCTCTGGGGGTITGGTAGGTAGGGGACCTACAGGAGACGCGGACGTACGAA^ 
356> GDP Q T I HPLDVL CA CMLCA DS 



1301 CCTTGCAGCGTGAAGTCATGTCAAACATC^ 

GGMCGTCGCACTTCAGTACAGTTTGTACATGGTTACGGTCAA^ 
378^S LQR EVMS NMYQCQFA L PLLL P 



1366 G ATGCTGAGAACAACAAAAACCTCTTAATGGTAGGGGC CATGAAGGACTTAAAGCAGCCCTC AGC 
CTACGACTCTTGTTGTTTTTGGAGAATTACCATC 
400^ DA ENNKNL LMVGAMKDL KQPSA 



FIG. 25B 
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1431 AC\GTCCTCAGGAGGGCCCCTC\GGGA 

TGTCAGGAGTCCTCCCGGGGAGTCCCTTTGTCTGTGTAAAGA 
421> Q S S_G_G P L RETD TFL GL TKM P V 



1496 TCTCTTTTGTGCGACTAGGACGCTGCAGCTTCTCC 

AGAGAAAACACGCTGATCCTGCGACGTCGMGAGGTTCAGGTOT 
443M S F_ V..R.L G R CSFSKSRI VNTLLS 



1561 TCCTCCCAGCAGAAACCATACCCGATTITCCTCCATCA 

AGGAGGGTCGTCTTTGGTATGGGCTAAMGGAGGTAGTCCT^ 
465> SSQQKPYPI FLHQDLSVPVLPR 



1626 G CAAA TTTCTGACGGCCTGGTGGAAGTGACATGGTGCTTTC 

CGTTTAAAGACTGCCGGACCACCTTCACTGTACCACGAAAGGACTC 
4 8 6 -*-.9- J- A-9-- G -A- Y EVTWCFPDKLLKES 



1691 CGCATGCTTTCCAGAAACCTGTTGCTGTGGCCAAC 

GCGTACGAAAGGTCITTGGACAACGACACCGGTTGGAAGCACC 
508^P HA FQK PVA VA NL RGDL ESFWI 



1756 CAJVITIGGTTTCCTGGTAGAAGTTC 

GTTAAACCAAAGGACCATCTTCAAAGGAGGCCAGAAAAGAAAAAG 
530^ QF G F_L V E V S S GL F F F T DC L G E K 



1821 GGAATGGGACTTGCTAATGTTTTTAGG^ 

CCITACCCTGAACGATTACAAAAATCCTCTCCTC 
551> EW DLLMFLGEDTI ERCYFI LS 



1886 CCCAGGCTAAGGAGAGTGAAGAAGCCCAGATTTTC 
GGGTCCGATTCCTCTCACTICITCGG^ 
573^P Q.A_K .E_S_E_ E A Q I F Q R | LKLKPSQ 



1951 CTACTGTTTTGGGAAGCTGAGGAAGCTGGGGATAG 

GATGACAAAACCCTTCGACTCCTTCGACCCCTATCTTC 
595^ LLFW_E_AEEAGDRRKTM EA LQAA 



2016 CCTCCAGGAAGTAATGTCCTCTCCACTCAGATGTGTGTCC 

GGAGGTCCITCATTACAC&AGAGGTCAGTCTACACACAGGGAA 
616^ L Q E_y_M_ SSPLRCVSL EEMA SLA 



2081 GGGAGCTGGGCATTCAGGTAGACC^AGACTTTGAAGTTAC 
CCCTCGACCCGTAAGTCCrtTCTGGTTCTGAAACTTC 
638>R ELGI QVDQDFEVTQOI QVSPT 



FIG. 25C 
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2146 ACAGTTGAAGGTGAAAACCAACAACCATGTAGTCAGACCAAA^ 
TGTCV^TTCCACTTTTGG 
660^ TVE GENQQPCSQTKSPA E. SGAQ 



2211 GGAGCCAATCAGAGAGCCAGGGGCTCAATGTGACGACAGTC^ 
CCTCGGTTAGTCTCTCGGTCCCCGAGTTACACTC^ 
681 ► EPI R E P GA QCDD S QNA P V F H _Q__ 



2276 CTCCAGTATACATGCCTTATCCAGCACACCCA^^ 

GAGGTCATATGTACGGAATAGGTCGTGTGGGTACCCGAAACCGGTAGTTTC 
703^T PVYM PYPA HPWALA I K A G G N F _ 



2341 • TACCACGTTCCTITGAATGCCCCCTGGTTATGG 

ATCGTGCAAGGAAACITACGGGGGACCAATACCCGAGGGTGAAACCT 
725^ Y H V P L N A PWL WA P T L D H_S__R__G_L_S_ 



2406 TGGTTCTTTCCATTCCCATGCTAAACCCACTCACTC 

ACCAAGAAAGGTAAGGGTACGATTTGGGTGAGTGAGATTC 
746* G SF HS HA KPT HSKA FQA N C H H _ 



2471 CCCATCCCTCCCATGCTAAACCCACTCATGTGAATCCCT^ 

GGGTAGGGAGGGTACGATTTGGGTGAGTACACITAGGGAGAGTACGAT^ 
768>P HPSHA KPTHVNPSHA NPTHVQ 



2536 CCTTGCATGCTAAACCCACTCACTCTAAGGCCrTCG 

GGAACGTACGATTTGGGTGAGTGAGAITCCGGAAGGTTCGATT^ 
790^ PCML NPLTLRP SKLNPL PLR P_ L_ 



2601 TGGAGCCAAGCTAACTGCAATCATGCCCATCCCTCCCTTGCT 

ACCTCGGTTCGATTGACGTTAGTACGGGTAGGGAGGGAACGATTTQ 
811> GAKL TA I MPI PPLLNPL I Rl P. 



2666 TGATGCTAACCCCACTCATGTGCAGCCTTCCCATC 

ACTACGATIGGGGTGAGTACACGTCGGAAGGGTACGATTTGGC^ 
833>L M LTPLMCSLPMLNPL I YSLPJ<_ 



2731 CAAMCCCTCCCCATCCCAATCTACTGCAGTTCACGGC^ 
GTTITCGGAGGGGTAGGGTTAGATGACGTCAAGTGCCGTC 
855^ QNP PH P N L L QF TA H K PQQS Q_§__K_ 



2796 GCCTTCTCAGCAGAGACCCAGTCAGCCTAAATC ATTCCAGACCAAGCCTTCACAGGCCAGGGCCT 
CGGAAGAGTCGTCICTCGGTCAGTCGGA 
876^ PSQQRPSQPKSFQTKPSQA RA 

FIG. 25D 
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2861 GCCACCCAAGAGCAGGGAGACGTTAAAGAACA.TACTCTGGAGA 

CGGTGGGTTCTCGTCCCTCTGCAATT^ 
. 898^C H P R A _ G R R 



2926 TTGCTTMGTATTCTTTTTCAT 

AACGAATTC\TMGAAAAAGTATATCGTTCGACTTCTTTIC 



2991 AGCAAAACCCV^AAAAGGTATGCAAAGTCTTAAGTGCATAGC^ 
TCGTTTTGGGTTTTITCCATACGTTT^ 



3056 TGGAAGCAGTTAAAAGTAGAATCTGGCTGGGCATGGTGGCAC^ 
ACCTTCGTCAATTTICATCITAGACCGACCCGTACCACCG 



3121 AGGGCTCTGTCATCCCAACTCAGAGAAGCAGGCAGA 
TCCCGAGAC-.GTAGGGTTGAGTCTCTTCGTCCGT^ 



3186 ACATAAC^CGACACAAGCAAGTCCTACATCAGCCATACTACAAAATGAGAC^ 
TGTATTGTTGCTGTGTTCGTTCAGGATGTAGTC 



3251 AAAAGGGTTGGATCTAACATCAAACCAAAGAAATCAGTC 

TTTTCCCAACCTAGATTGTAGTTTGG' 1 V lOTI AGTCAGTTCATAAGGTCTTCCGTAGTAATTAA 



3316 ACACTCAGTGGGTTACCACAACCAAACCATACTCGACAA 
TGTGAGTCACCCAATGGTGTTGGTTTGGTATGAGCTC 



3381 GTTGGGTGGGTGTTAGGCTGAACATGATTGGGGAAGAACrc 

CAACCCACCCACAATCCGACTTGTACTAACCCCTTCTTGACT^ 



3446 ACAGGrrATGGGACTTGTCAAATCCATTAAATGCAATATTM^ 
TGTCCAATACCCTGAACAGTTTAGGTAATrrACGT^ 



3511 ACATTAAGCTCCAGTGAGTCGCAACCCTCCCCTATTAGATGATGTGAG 
TGTAATTCGAGGTCACTCAGCGTTGGGAGGGGATAATCTACT 



3576 TGGGGTGTGTCTGATAGCCCGTGTGTGTGACAAACTGTGTAATT 
ACCCCACAC-GACTATCGGGCACACACACTGTTTGACACAT^ 



3641 AGTTCAGC7TATCTGTGTTGAAGAAAGGCTGCTTCAG 
TQ^AGTCGA^TAGACACAACTTCTTTCCG 



FIG. 25E 
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3706 GCCACTGAGCAGATACTCTGCACCATTGG^^ 

CGGTGACTCGTCTATGAGACGTGGTAACC^TGTC 



3771 ATCTACCACATITATCCCTTACAGGCGGAAATAATGAATG^ 

TAGATGGTGTAAATAGGGAATGTCCGCCTTTATTACITACTAGTCG 



3836 TAACCTTGGTACTGATTTGTATATGTATCATTCTTT 

ATTCGAACCATGACTAAACATATACATAGTAAGAAATATATTATCGATT^ 



3901 AGGGGTTCTGATATATTAGTTTAATGGTTTGAAGTCA 

TCCCCAAGACTATATAATCAAATTACCAAACTTCAGTCTT^ 



'3966 T AATTGAAAATATTGAGATGAATTTACAAAGG CTATAAGTAATGTTTGAGAGGGTTATAATTTTT 
ATTAACTTTTATAACTCTACTTAAATGTITC 



4031 GTAGACTCATACTGTTCTGAACATTTGGATAC^ 

CATCTGAGTATGACAAGACTTGTAAACCTATCGAAGAGCATCAATC 



4096 ATTTGATTCAGGTATITAACCAGAGCTGCTCTTAG1 

TAMCTAAGTCCATAAATTGGTCTCGACGAGAATCAAAAATTCAC^ 



4161 GCTACATTATCTGAACATGTGGGAACACAACTGTGACCTTACA . 
CGATGTAATAGACTTGTACACCCITGTGT^ 



4226 ATCAAGGTTCAAGCCAGCAGCACATAGTGAGACCAGGTCTCAA 
TAGTrcCAAGTTCGGTCGTCGTGTATCACTCTGGTCCAGAGTT^ 



4291 AGGAAGATTTTAAAATTTGGCTCATTAAGAA^ 
TCCTTCTAAAATTTrAAACGGAGTAAriCm 



4356 CATCTTTGAACTTATGACTGTITA^^ 

. GTAGAAACTTGAATACTGACAAATTAAAAAACTGAA 



4421 GTTGTATGTGTGTGGACATGTGTGCC^CTGCATGTATC 

CMCATACACACACGTGTACACACGGTGACGTAC^TACACCTCCGGTAGTCTC 



4486 TCTGTTCTTTCCTCTTAGGCCTATGTC 
AGACAAGA^^Q^^ 



FIG. 25F 
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4551 TAATTTTAAATAGTAAAATAGTTCT^ 
ATTAAAATTTATCATm 



4616 AAGAAAAATCGTATTAGCCATGGATAGAGACTCACCTCTTC 
TTCTTTTTAGCATAATCGGTACCTATCTCTG 



4681 TAATATCACAATAATGTGTTTGTACATGTGTTAGTTAATATTC 
ATTATAGTGTTATTACACAAkCATGTAC^ 



4746 ATGATTATTGTAAAGATGAAAAAAGAAATAGTGGGCAATGTATGTGAGT^ 
TACTAATAACATTTCTACTTTTTTC 



4811 CAA1TCTGTCTTITAGAATGATAAATGTAAGAAGTAAAATA 
GTTAAGACAGAAAATCTTACTATTTAC^ 



4876 AAGCCAGCTCACTTAAGTCTGGGCCCTGCTGGCATTGGOT 

TTCGGTCGAGTGAATTCAGACCCC<^ACGACCGTAACCGATCAGATC 



4941 AAAAGTTTAGAGAAGAAAATGACTGAGTCAAGCTTGCCT 
TTTTCAAATCTCTTCTITTACTC 



5006 GTCCTAGAAAGCCTTAAAATAAGTAGGATATAAAACATGTAAATTAACCCACACA 
CAGGATCTITCGGAATTTTATTCATCCTATATT^ 



5071 TGAGAAGCAGAAAAATGTCAGTAGAACACTCGGCCAGTGCATA 
. ACTCTTCGTCTTTTTACAGTCATCTTC 



5136 TGGGTTATAAAACTGCTCTTTGTGCTCM 

ACCCAATATTITGACGAGAAACACGAGTTAAACAGGGGACGAA 



5201 TTATAAAATAAACTCACTTTTACTITTAAAAAAAAAA 
^AATATTTTATTrcAGTGAAAATGAAAATTTTTTTT^ 



FIG. 25G 
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CACGCGTCCGCCGGATCAGAGAGTGCTCCGAGCTGGGTTGCCCCACTGTGCTTGTATCTGCACTCTCCAACACTAGGC 79 
ATCATTGACATGTTAAAGCTTAGCCAAATAGAATTGTTCT 158 

MATESTPSE 9 
GATTTCATAATATATTTCCTGGTTTAGAGGAAACAGGAACA ATG GCT ACC GAG AGT ACT CCC TCA GAG 226 

I I E RERK KLLE I LQHDPD S I 29 
ATC ATA GAA AGA GAA AGA AAA AAG TTG CTT GAA ATC CTT CAA CAT GAT CCT GAT TCT ATC 236 

LD TLTSRRLISEEEYETLEN49 
TTA GAC ACG TTA ACT TCT CGG AGG CTG ATT TCT GAG GAA GAG TAT GAG ACT CTG GAG AAT 346 

VTd'lLK-K. SRKLLI LVQKKGE 69 
GTT ACA GAT CTC CTG AAG AAA AGT CGG AAG CTG TTA ATT TTG GTA CAG AAA AAG GGA GAG 406 

ATC QHFLKCL F S T F P Q L A A I 89 
GCG ACC TGT CAG CAT TTT CTC AAG TGT TTA TTT AGT ACT TTT CCA CAG TTA GCT GCC ATT 466 

C G 1* RHEVLKH ENTV PPQS MG 109 
TGC GGC TTA AGG CAT GAA GTT TTA AAA CAT GAG AAT ACA GTA CCT CCT CAA TCT ATG GGG 526 

A S S M S E DAF S P G I K Q P E A P E 129 
GCA AGC AGT AAT TCA GAA GAT GCT TTT TCT CCT GGA ATA AAA CAG CCT GAA GCC CCT GAG 586 

I ■ T 'V FFSEKEHLDLETSEFFR 149 
ATC ACA GTG TTC TTC AGT GAG AAG GAA CAC TTG GAT TTG GAA ACC TCT GAG TTT TTC AGG 646 

D KKTSY RETA-LSARKNEKEY169 
GAC AAG AAA ACT AGT TAT AGG GAA ACA GCT TTG TCT GCC AGG AAG AAT GAG AAG GAA TAT 706 

D TP E VTLS Y .SVEKVGCEV PA 189 
GAC ACA CCA GAA GTC ACA TTA TCA TAT TCA GTT GAG AAA GTT GGA TGT GAA GTT CCA GCA 766 

T I T Y I KD GQRYEELD DSLY L 209 
ACT ATT ACA TAT ATA AAA GAT GGA CAG AGA TAT GAG GAG CTA GAT GAT TCT TTA TAC TTA 826 

GKE EYL GSVDTP EDAEATVE 229 
GGA AAA GAG GAA TAT CTA GGA TCT GTT GAC ACC CCT GAA GAT GCA GAA GCC ACT GTG GAA 886 

EEV YDD PEHVGYDGEEDFEM 249 
GAG GAG GTT TAT GAT GAC CCA GAG CAC GTT GGA TAT GAT GGT GAA GAG GAC TTC GAG AAT 946 

SET TEFS G EE PSYEGSETS I* 269 
TCA GAA ACC ACA GAG TTC TCT GGT GAA GAA CCA AGT TAT GAG GGA TCA GAA ACC AGC CTT 1006 

SLEEEQEKSI EERKKVFKDV 289 
TCA TTG GAG GAG GAA CAG GAG AAA AGT ATA GAA GAA AGA AAA AAG GTG TTT AAA GAT GTC 1066 

LL C LN MDRSRKVLPDFVKQF309 
CTG TTA TGT TTG AAC ATG GAT AGA AGC AGA AAG GTT CTG CCA GAT TTT GTT AAA CAA TTC 1126 

SL DRGCKWTPES PGDLAWN F 329 
TCC TTA GAT CGA GGA TGT AAG TGG ACC CCT GAG AGT CCA GGA GAC TTA GCC TGG AAT TTC 1186 

L M KV QARDVTARDS I L S H KV 349 
CTG ATG AAA GTT CAA GCA CGA GAT GTG ACG GCT AGG GAT TCA ATC CTC AGT CAC AAG GTT 1246 

LDEDSKEDLLAGVE- NLEI RD 369 
CTG GAT GAA GAT AGC AAG GAG GAT TTG CTG GCT GGA GTG GAG AAT TTG GAA ATT CGA GAC 13 06 

FIG. 28A 
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JQTINPLDVLCATMLCSDSS389 
ATA CAA ACC ATT AAT CCC CTT GAC GTG CTT TGT GCC ACC ATG CTG TGT TCA GAT AGC TCT 1366 

LQ-RQVMSNMY QCQFAL-PLLL409 
TTG CAA CGC CAA GTC ATG TCA AAC ATG TAT CAG TGC CAG TTT GCT CTT_ CCC CTG CTA CTG 1426 

p . D A E N N K S I L M h G A M K D I V K 429 
CCA GAT GCA GAA AAC AAC AAA AGC ATC TTA ATG CTG GGG GCC ATG AAA GAC ATT GTG AAG 1486 

K Q S T .Q FSGGPTEDTEKFL TL449 
AAG CAG TCA ACA CAG TTT TCA GGG GGG CCT ACA GAG. GAT ACA GAA AAG TTT CTG ACT CTC 1546 

M K M P V I S FVRL G Y C S F S K S R 469 
ATG AAG ATG CCT GTC ATC TCT TTT GTG CGT CTA GGA TAC TGT AGC TTC TCT AAG TCC AGA 1606 

IL NTLLS PAQLKL HKIFLH Q489 
ATC CTC AAC ACA CTT CTC AGC CCT GCC CAG TTG AAA TTA CAC AAA ATC TTT CTT CAT CAA 1666 

DLP LL.VLPRQISDGLVEITW509 
GAT TTG CCT CTT TTG GTG CTT CCC CGG CAA ATC TCT GAT GGC CTG GTT GAG ATA ACA TGG 1726 

c F P D S D D R KE N P F F Q K P VA L 529 
TGT TTT CCT GAT AGC GAT GAT AGA AAG GAA AAC CCC TTT TTC CAA AAG CCT GTT GCT CTG 1786 

ANL RGNLESFWTQ FGFLME VS49 
GCT AAT CTC CGT GGA AAT CTA GAA AGT TTT TGG ACT CAG TTT GGT TTT TTG ATG GAA GTT 1846 

s s A V F F FTDC.LGE KEWD LLM 569 
TCT TCA GCT GTG TTT TTT TTC ACT GAC TGT TTA GGT GAG AAG GAA TGG GAC TTG CTA ATG 1906 

FL G E A A I E R . C Y FV L S S Q A R E 589 
TTT TTA GGA GAG GCT GCC ATT GAA AGA TGC TAC TTT GTT CTC AGT TCC CAA GCC AGG GAG 1966 

S E E A Q I FQRILN LKPAQLIiF 609 
AGT GAA GAG GCT CAA ATT TTT CAG AGG ATA CTG AAC TTG AAG CCA GCA CAG CTA CTG TTT 2026 

WER GDAGDRRKNMEGLQAAL62? 
TGG GAG AGG GGA GAT GCT GGG GAT AGA AGG AAG AAC ATG GAG GGC CTT CAA GCT GCC CTC 2086 

Q E VM F S S C LRCV S V E D M A A L 649 
CAG GAA GTG ATG TTC TCT TCT TGC CTC AGA TGT GTG TCT GTG GAG GAT ATG GCC GCC CTG 2146 

ARE L GI QVD EDFENTQRIQVS69 
GCC AGG GAG CTG GGG ATT CAG GTA GAT GAA GAC TTT GAA AAC ACT CAG AGA ATT CAA GTT 2206 

SSG.ENMAGTAEGEGQQ RHSQ689 
TCC TCT GGA GAA AAC ATG GCT GGG ACA GCT GAA GGT GAG GGT CAG CAA AGA CAC AGT CAG 2266 

LK S- S S KS Q A LM P I Q E PG T Q C 709 
CTA AAA AGC TCA TCT AAA AGC CAG GCT CTA ATG CCA ATT CAA GAG CCT GGG ACT CAA TGT 2326 

s L s Q N L Q N L Y G T P V F R P V L E 729 
GAG CTC AGC CAG .AAT CTT CAG AAT CTC TAT GGT ACC CCA GTA TTC AGG CCT GTT CTA GAG 2386 

NS W LFP TRIGGNFNHVSLKA749 
AAC TCC TGG CTC TTT CCA ACC AGA ATT GGA GGT AAC TTT AAC CAT GTT TCC TTG AAA GCC 2446 

s w V M G R P F GSEQRPK WFHPL769 
TCC TGG GTT ATG GGC CGC CCC TTT GGG TCA GAG CAG AGG CCT AAG TGG TTC CAT CCT TTG 2506 
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p p QNAGAQ G RGKSFG I Q S F H- 789 
CCT TTT CAG AAT GCA GGG GCC CAG GGC CGA GGT AAA AGT TTT GGT ATT CAA TCC TTC CAT 2566 

p q I F Y S G E R F M K F S R. V - A R G , C 809 
CCC CAG ATA TTT TAT TCA GGT GAA AGA TTC ATG AAA TTT TCC AGA GTT.GCT CGG GGA TGT 2626 

H S NGT F 'G R L P R P. I C Q HVQA C829 
CAC TCG AAT GGA ACA TTT GGG AGA CTG CCA AGA CCC ATT TGT CAG CAT GTA CAG GCC TGC 2686 

p £ R P Q MM G T LERSRAVAS K I 849 
CCT GAG AGA CCA CAA ATG ATG GGA ACT CTT GAA AGG TCT AGG GCA GTA GCC TCC AAG ATA 2746 

G H S Y S L D S Q P A R A V G K P W P Q 869 
GGT CAC TCC TAT TCC CTG GAT TCA CAG CCA GCA AGA GCA GTA GGG AAG CCA TGG CCT CAG 2806 

QA CTRVT E L TEAT GKLI RT S 889 
CAA GCT TGC ACC AGG GTA ACA GAG TTA ACT GAA GCA ACT GGA AAA CTG ATA AGA ACA TCC 2866 

HIGKPH'P 'QS F Q P A A A T Q K L R 909 
CAT ATT GGA AAG CCT CAC CCT CAG TCC TTT CAA CCA GCA GCA GCC ACA CAA AAA CTA AGA 2926 

P A S Q Q G V Q M K T Q G G A S M P A L 929 
CCT GCT TCT CAG CAA GGA GTC CAG ATG AAG ACA CAA GGT GGG GCT TCA AAT CCA GCT CTC 2986 

QIGSHPMCKSSQP. K-SDQSWP949 
CAA ATA GGG TCC CAT CCC ATG TGC AAG AGC TCT CAG TTC AAA TCC GAT CAG TCC AAC CCA 3046 

s TVKH S Q P K P.F HS V P S Q P K S 969 
TCC ACA GTC AAA CAC TCC CAG CCT AAA CCC TTC CAT TCT GTG CCC TCT CAA CCT AAA TCC 3106 

S Q T K S C Q S Q .P S Q T K P S P C K S 989 
TCT CAG ACA AAA TCC TGT CAG TCC CAG CCC TCC CAA ACT AAA CCT TCT CCA TGC AAA TCT 3166 

TQPKPSQPWPPQSKP SQPR P 1009 
ACT CAG CCT AAG CCA AGC CAG CCC TGG CCT CCC CAG TCT AAG CCT TCT CAG CCC AGA CCC 3226 

PQ p K S S S T N P SQAKA H H S K A 1029 
CCT CAA CCT AAG TCA TCC TCA ACC AAT CCT TCA CAA GCT AAG GCA CAC CAC TCA AAA GCA 3286 

GQK .RGGKH* 1038 
GGG CAG AAG AGG GGA GGG AAG CAT TAA 3313 

AGAGCTAACTCCAGAGATCTATAAAGCATATCCTTTACCCAGGCCATTCCTA 3392 

GAAAGTAAAAGACTACTGTCATTAGCATGTAAAACAAAGAAAGATATACATGACCGAA 3471 

TTTGAGA»GAGTTTCACTCTTGTTGCCC^GGCT^ 3550 

GGCTTAAAGTGATTCTCCTGCCTCAGCCTCTCGAGTAGCTGGGATTACAGGC 3629 

• TATTTTTAGTAGAGGCAGGGTTTCTCCATGTTGGTCAGG^ 3708 

GGCCTCTCAAAGTGTTGGGATTACGTGTGTAAGCCACAGTGCCCAGCCCGAATTGGATATCTTTAAGATATCTGTAAGT 3787 

GTTATATCCCTAACCAAGAAGAAAAATATGAAAATAATTAAGACTAGAATCAAGC^ 3 866 

GGTATTATTAGATAATGTATAACTTGCACCCAGGGAATGGGGGTCTATGAGACAACCCCACTTGGAG^ 3 94 S 

AGGGTCTCTAATTGCAAAGTGACTGTACAATAGGACGAAAGTTGCCTCTGTGTCTGAGAAAGTATCT^ 4 024 

FIG. 28C 




Appln No.: 09/728,721 Page 55 of 58 

Applicant(s): John Bertin 

NOVEL MOLECULES OF THE CARD-RELATED PROTEIN 
FAMILY AND USES THEREOF 



m n <<r 
o co ^ 
i-i fH n 



6 S 




Appln No.: 09/728,721 Page 56 of 58 

Applicant(s): John Bertin 

NOVEL MOLECULES OF THE CARD-RELATED PROTEIN 
FAMILY AND USES THEREOF 




Appln No.: 09/728,721 Page 57 of 58 

Applicant(s): John Berlin 

NOVEL MOLECULES OF THE CARD-RELATED PROTEIN 
FAMILY AND USES THEREOF 



GO 



U + 



CO 
Li. 



0J 



in 



CO 
P 
CO 

to 
z 
o 



to 
p 

CO 

£ 

CO 
SB 

o 
o 



Appln No.: 09/728,721 Page 58 of 58 

Applicant(s): John Berlin 

NOVEL MOLECULES OF THE CARD-RELATED PROTEIN 
FAMILY AND USES THEREOF 



9- 



g _ 



o i 



i 

i Eh co 

i 

i S S 



T— I T — I T— I T 1 



if 
1 

s 



o 

Eh 
W 
W 

o 

CO 
O 
> 



> 
co 
X 

E-« 
Eh 
W 
< 

> 

Q 
W 
W 

CO 















CM 


> 


> 


X 5 i i 


w 


w 









> 

> 
> 
w 
o 

Eh 
U 



n Pi Pi n 5 9 



£ 88 ES 8 8 



